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PREFACE

This 1969 Incentive Contracting Guide, which supersedes previous DoD

and NASA Incentive Contracting Guides (the NASA Cost-Plus-Award-Fee

(CPAF) Guide is the only exception), has been developed to describe

improved incentive contract structuring and administration techniques
in order to maximize the effectiveness of incentive contracts. While the

basic policies and regulations pertaining to incentive contracting have not

changed, much of the technology and procedures for structuring and moni-

toring these contracts will be new. The basic objective of this Guide is to

provide the understanding of the basic policies and regulations relating to

incentive contracting -- not to change them. This Guide is designed to

answer many questions, especially those concerned with the over-all

pricing arrangement and the proper selection and application of the var-

ious contract types. For this reason, most of the first two chapters of the

Armed Services Procurement Regulation (ASPR) "Manual for Contract

Pricing" are repeated in this Guide in order to reinforce the interdepen-

dency between pricing dogma and the proper selection of contract type.

This 1969 Incentive Contracting Guide will introduce to many the use of

computer generated visibility tools which can add significantly to the

ability to structure or evaluate a multiple incentive contract as they can
be used to establish a much clearer communication channel between

technical, procurement and administrative personnel. This computer

capability can create better understanding of the trade-off alternatives

and value statement inherent in every written contract. The successful

utilization of these aids requires an awareness that the right questions

need to be asked in order to obtain the right information. While the com-

puter generated visibility tools have great potential if used properly, the

primary prerequisite for their use is to "feed-in" the right question. For

example, the Guide will discuss in detail the problems encountered with

such questions as: "What's the relative weighting differential between

performance elements ? Will the product be satisfactory if the contractor

produces a minimum acceptable level of performance for one element and

maximum performance for another element ? Should the contractor receive

maximum fee if he delivers a product meeting maximum performance at

target cost ?

On the other hand, the Guide will stress simplicity. In many instances,

such as cost-incentive-only, the use of a computer is of no value.

It is essential that it is understood that the Guide is not a regulation or

directive. It is rather a training text and a reference text for operating

personnel. Its use as a standard or checklist to determine the adequacy

or course of direction for any particular contracting action -- while

useful -- is limited accordingly. Neither conformance or nonconformance
is an indicator of prudence or propriety.

vi



The nation's defense and aerospace procurement objectives are closely

knit. While there is a significant mission difference between the over-all

defense procurement environment and the space program procurement

environment, there are many close similarities, especially in the research

and development contracting situations. DoD and NASA deal essentially with

the same mix of contractors. This community of interest is also reflected

in the similarity of the regulatory framework within which these agencies

operate. Because utilization of common guidelines will be mutually bene-

ficial to the Department of Defense, the National Aeronautics and Space

Administration and industry, this 1969 Incentive Contracting Guide is issued

as a joint DoD/NASA Guide. These guidelines take into account and explain

differences in emphasis, approach, or techniques reflecting differences

required by mission, organization, or management aspects which may be

recognized by DoD and NASA operations.

The original DoD and NASA Incentive Contracting Guides, issued separately

in 1962, provided an introduction to incentives. The DoD 1963 Guide intro-

duced the interrelationship of incentives with various categories of research

and development. That milestone in incentive contracting provided proce-

dures for the expanded use of performance/cost incentive principles. The

DoD and the NASA 1965 Incentive Contracting Guides provided advanced

instructions concerning the application of multiple incentive formulas. The

NASA Cost Plus Award Fee (CPAF) Contracting Guide, issued in August

1967, provided updated guidance and aided in understanding policies and

concepts concerning the use of contracts employing the "Award Fee" type

of incentive compensation.

During the period between the date of issuance of the 1967- Guides and the

issuance of the 1969 Incentive Contracting Guide, DoD and NASA have had

experience in the negotiation of incentive contracts which have obligated

funds amounting to nearly $55 billion. These 1969 guidelines incorporate

appropriate portions of these earlier Guides and reflect the experience

acquired during the negotiation and administration of more than five thousand

incentive contracts and supplemental agreements and forty-five thousand

changes since the issuance of the original guides. Many members of the

Government and industry procurement teams helped pioneer the improve-

ments in incentive structuring and administration methods and procedures.

The DoD Procurement Management Improvement Conference in Williamsburg

in 1962, the NASA/DoD Incentive Structuring Conference at the Manned

Spacecraft Center in 1966, the DoD Procurement Pricing Conference in

Hershey in 1967, and the 1966 Defense Science Board Study made substantial

contributions toward identifying efforts which would promote the appropriate

use of the most effective incentive contract structures. The 1969 revisions

also incorporate results of the consideration of comments and suggestions

proposed by representatives of various industry associations. The conclu-

sions of various studies, recommendations of Procurement Management
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Review Groups, audit findings, and suggestions of industry association

procurement committees have been carefully considered and reflected in

the revised structuring and administration guidelines.

The examples of various incentive structures presented in the manual have

been developed and tested in actual procurement situations. Potential

problems which are shown to be associated with certain incentive structures,

contract provisions, and contract performance are illustrative of situations

which may be encountered during negotiation and contract administration.

Over-all, it is the objective of this Guide to increase motivational effect

and minimize complexity. NASA and DoD wish to re-emphasize that pre-

occupation with use of incentives and the theory of the incentive must not

become more important than the goal. Simply stated, the objective of any

incentive contract is to motivate the contractor to earn more compensation

by achieving better performance and controlling cost. The incentive arrange-

ment must also reflect in a practical way failure to achieve desired perform-

ance and cost control by reduced compensation; it must be designed to relate

compensation more accurately to value received.

To be meaningful an incentive must be capable of inducing the generation

of some specific and potentially favorable effort that would not otherwise

have been initiated by those individuals able to constructively contribute at

a point in time so that the added effort can influence the realization of the

objective. Of most fundamental significance is the fact that even if incentive

contracting is only applied under appropriate circumstances and the proper

type of incentive contract is used and the specific incentives are properly

structured (selection and relative weighting), the effectiveness of an incentive

contract nevertheless will be eroded or completely destroyed during contract

performance by inappropriate contract clauses and administrative practices.

The incentive contract should communicate the Governnmnt's objectives to

the contractor and motivate the contractor's management to convey the

Government objectives within the contractor's organization. There is a

need to continually examine and assess the effectiveness of these communi-

cations roles. Structuring an incentive should always be an iterative --

empirical -- approach.

The purpose of incentive contracting is to motivate the contractor to per-

formance which is in the best interest of the customer (Government). This

is accomplished by adjusting the contractorts profit in proportion to the

value (to the customer) of the actual completed contract performance in

comparison to target profit and performance goals expressed in the contract

document. Thus, two primary concepts are involved: (i) motivation of the

contractor, and (ii) value to the customer. Although both of these concepts

are covered in the Guide, the language and organization emphasizes the

motivational aspect more than the value aspect. The contractor is primarily
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involved with the motivational aspect. But the first requirement for the

Government is to quantify the dollar values it attaches to various perform-

ance characteristics (e.g. analysis of value statement), and secondary to

this is quantifying what is necessary to motivate the contractor, with the

third step being a determination of whether the value to the Government

exceeds (or is at least equal to) that which will motivate the contractor

(e. g. , incentive analysis). In this Guide, principally intended for

Government use, a better balanced coverage giving greater emphasis to

the value aspect of the Government's objective is desired.

In introducing the advantages of computer generated techniques and other

sophisticated structuring methods, it is of first importance that everyone

involved understand the practical limits of their use. Every single decision

made in the selection of contract type, structuring the incentives and

administering the contract is a product of the people involved. There are

few -- if any -- of the decisions to be made which are not primarily subjec-

tive in nature. Whether the contract should be Cost-Plus-Incentive-Fee

(CPIF), Cost-Plus-Fixed-Fee (CPFF), Fixed-Price-Incentive (FPI), or

Firm-Fixed-Price (FFP) with or without performance incentives is largely

dependent upon the subjective evaluation of the parties. Agreement on

target cost, target profit, incentive fee ranges, the probable cost outcomes,

or the performance level to be defined -- though subject to negotiation -- all

require some degree of personal judgment, and the negotiation should result

in simultaneous, not sequential agreement on all factors.

If those involved in the contracting process recognize the subjective nature

of the decision-making process, they can -- and hopefully will -- utilize

the obvious advantages of the computer programs and the structuring tech-

niques explained in the Guide as a valuable means of quantifying their

decisions -- which are always inherently expressed in any contract.

The Guide recognizes that profit is the basic motivating force behind incen-

tives, but realizes that contractors in maximizing profit do not necessarily

seek "maximum" profit on every contract even if they could. Those

"extracontractual motivators" (e.g., follow-onbusiness, growth, image,

etc. ) should be considered in structuring the contract. However, DoD and

NASA accept the concept that these factors are often beyond the control of

the Government and willingly subscribe to the philosophy that to the degree

that a contractor can be motivated by profit to produce more efficiently,

he is achieving the Government's objective.
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CHAPTERI

INTRODUCTION TO INCENTIVE CONTRACTING

A. SCOPE OF THE GUIDELINES

An incentive is a stimulus to desired action. This Guide provides

simple yet comprehensive explanations of effective use of incentives

across a wide variety of contracting situations.

Incentives deal with profit motivators under the contract and extra-

contractual motivators not directly related to the contract. The main

thrust of the Guide will be addressed to contractual profit arrangements.

The subject of motivators other than profit is treated more fully in

Chapter X, Advanced Studies of Incentive Theory. Practical problems

or issues are presented which involve the application of incentives in the

contracting environments of: requests for proposals, proposal analyses,

negotiations, and contract administration situations.

In operating situations there may be desirable departures from

these guidelines. These suggested instructions for structuring contracts

should not discourage trial use of new or different approaches.

B. BASIC PRINCIPLES OF INCENTIVE CONTRACTING

The Department of Defense and National Aeronautics and Space

Administration policies recognize that profit, generally, is the basic

motive of business enterprise. Profit, per se, is not the only motiva-

tion recognized. The industrialist has become accustomed to thinking

of profit as a necessary element of the price, in the same manner that

material, labor, overhead, general and administrative (G&A), and

other expenses are elements of the price. Skill at the negotiation table

or the strength of either negotiating party may often determine the profit

level in the same manner as negotiating skill or strength determines the

amount of dollars assigned to key cost factors. This Guide recognizes

that contractors will, generally, optimize -- not maximize -- profit.

It will attempt to establish, however, a basis for the concept that when

contractors maximize profit, it is in the best interest of the Government

if, in fact, the Government's planned objectives are achieved.

The profit motive is the essence of incentive contracting. Incentive

contracts utilize the drive for financial gain under risk conditions by

rewarding the contractor through increased profit for attaining cost (and

sometimes performance and schedule) levels more beneficial for the

Government than expected Ctarget) and by penalizing him through reduced



profit for less than (target) expected levels. In stressing the profit-

making aspects of a company's existence, however, there is no inten-

tion to discount the importance of extracontractual incentives, such as

to (i) gain future business, (ii) increase profits on other contracts being

performed at the same time (by absorbing a portion of the fixed overhead

expense which otherwise would be absorbed by other fixed price or

incentive type contracts and thereby increasing the profit margin under

those other contracts), (iii)contribute to and improve the nation's inter-

national reputation, (iv) gain prestige and goodwill, (v) retain and

maintain an engineering and/or production capability, and (vi) excel for

the sake of excellence. These factors should be considered prior to

making awards, and when possible while structuring the incentive shar-

ing provisions, because, with any particular contractor, these factors

may outweigh the short term profit incentives. Particular attention

should be paid to the absorption of overhead expense, which might be a

primary incentive (see ChapterIV). This can often be quantified to some

degree prior to award.

Without an extensive discussion of the various theories underlying

the incentive concept, it is sufficient to talk about rewards and penalties

which may be applied to cost, performance or schedule. In a cost-only

incentive contract, the incentive applied to cost is interrelated to per-

formance and schedule (i. e. the sharing ratio applies to a given

performance level upon which the estimated cost (target) is based).

It is generally assumed that the relative value of cost, technical perform-

ance and schedule remain constant; however, these values have rarely

remained balanced in incentive structures. This is because the sharing

ratio is not normally related to a given set of performance conditions as

it should in a cost-only incentive contract. Naturally, in a multiple

incentive contract it seldom does apply to a set of performance conditions.

In a descriptive sense, incentive penalty is simply the counterpart

of reward; however, there are many cases where penalty (punishment)

may arouse emotions or attitudes toward the contractual reason for the

penalty. For this reason, a penalty-only incentive may be objectionable

to the contractor although either the reward-only or penalty-only approach

may be acceptable as the better motivator. The traditional method of

applying reward incentives for cost under target and penalty incentives

for cost over target in a cost-incentive-only contract has been the most

widely applied incentive arrangement. The practical effect is the same,

of course, where the fee ranges and the range of incentive effectiveness

are the same. Chapter IV of the Guide, dealing with multiple incentives,

will discuss the advantages and disadvantages of applying both rewards

and penalties around performance or schedule goals or targets.



The rewards and penalties in a cost incentive contract (or the cost

sharing arrangement) is expressed as a percentage ratio. This applies

equally to either a cost-plus-incentive-fee (CPIF) or a fixed-price-

incentive (FPI) contract. A 60]40 incentive share line in the contract

means that the Government pays 60 cents, and the contractor pays 40 cents

of every dollar of cost above the target of the contract. It follows that for

every dollar of cost under target, the Government saves 60 cents and the

contractor earns an additional 40 cents, over and above the target profit

or fee. The precise dollar amounts of the compensation adjustment are

determined by this formula after the contract is completed. The Armed

Services Procurement Regulation (ASPR) and National Aeronautics and

Space Administration Procurement Regulation (NASAPR) Section XV,

Cost Principles, are used as a guide under fixed-price incentive contracts,

but they are mandatory under cost-plus-incentive-fee contracts. The dis-

tinction of determining costs under these two approaches should be clearly
under stood.

Profit or feel-/in a multiple incentive contract may be increased or

decreased depending on the success of the contractor in meeting goals

above or below target.

C. SELECTION OF CONTRACT TYPES

Recognizing that flexibility is needed by the DoD and NASA, their

respective regulations provide a wide selection of types of contracts

needed in the purchase of a large variety and volume of supplies and ser-

vices. Generally, there are two basic categories of contract types,

fixed-price or cost-reimbursement. Fixed-price contracts are charac-

terized by (i) a price which represents full payment for the work, (ii)

which meets minimum standards of performance, and (iii) is delivered

by a specified time. Cost-plus-fixed-fee contracts, on the other hand,

are characterized by an agreement covering the estimate of the contract

cost, with the buyer agreeing to reimburse the seller for all allowable

costs necessary to perform the work. Between the extremes -- in terms

of the degree of cost responsibility -- of the firm-fixed-price (FFP) and

the cost-plus-fixed-fee (CPFF) contracts {and bridging the gap between

them) are the other principal variations of the two categories including

the incentive contract types. Quite naturally, the respective contract

types vary as to the degree of responsibility assumed by the contractor

for the costs of performance and the amount of profit incentive offered

the contractor to achieve or exceed specified standards or goals. Again,

the FFP contract is at one extreme with the contractor assuming full

cost responsibility and therefore having a maximum profit incentive --

with the CPFF at the other end of the spectrum with the contractor assum-

ing minimal cost responsibility and offering no motivation to increase

profit or control costs.

1] Throughout the Guide, general references to performance incentives will
-- refer to the combined incentives applying to both technical performance

and schedule, and general references to profit will apply to profit or fee,
unless specifically noted.



Effective pricing and sound procurement practices require dis-

crimination and judgment in selecting and negotiating the _contract

type. While the procurement regulations state that the firm-fixed-

price contract is the most preferred type (for harnessing the profit

motive) because the contractor accepts full cost responsibility, this is

not to say that the FFP contract is always the right contract. As stated

in the ASPR Manual for Contract Pricing:

"Sound procurement requires use of the right contract type.

The best, most realistic and reasonable price in the world

(for the particular requirement at hand) may turn sour if

the contract type is wrong. "

Additionally, the best structured incentive arrangements may

become completely ineffectual if the type of contract and contract

price in combination are so unrealistic as to eliminate any possi-

bility of the contractor's earning increased profits through cost

savings or performance improvement.

This is especially true in the area of research and development

contracting due to the nature of the work, the usual lack of definitive

requirements, and the inability to measure technical objectives. The

inability to measure risk frequently necessitates the negotiation of a

cost-plus-award-fee (CPAF) or CPFF contract. The development

effort following the Contract Definition phase, however, can frequently

be accomplished under kncentive contracts (FPI or CPIF) or FFP.

Although the subject will be discussed at greater length in

later parts of the Guide, some general rules for the selection of

contract types should be given here. Very general guidelines are:

Cost-Plus-Fixed-Fee. Appropriate where "level of effort"

is required or where high technical and cost uncertainty exists.

Cost-Plus-Award-Fee. Appropriate where conditions for use

of a CPFF are present but where improved performance is also

desired and where performance cannot be measured objectively.

Cost-Plus-Incentive-Fee (Cost Incentive Only). Appropriate

where a given level of performance is desired and confidence in

achieving that performance level is reasonably good but where techni-

cal and cost uncertainty is excessive for use of a fixed-price incentive.

Cost-Plus-Incentive-Fee (Multiple Incentives). Appropriate

where expectation of achieving an acceptable performance is good



but improvement over that level is desired and where technical and
cost uncertainties are excessive for use of FPI.

Fixed-Price-Incentive (Cost Incentive Only). Appropriate

where confidence in achieving performance is high but cost and

technical uncertainty can be reasonably identified.

Fixed-Price-Incentive (Multiple Incentives). Appropriate

where improved performance is desired and technical and cost un-

certainties reasonably identifiable.

Firm-Fixed-Price. Appropriate where performance has already

been demonstrated and technical and cost uncertainty is low.

Firm-Fixed-Price (With Incentives Added). Appropriate where

improved performance or schedule is desired and technical and cost

uncertainty is low.

D. ELEMENTS OF BASIC INCENTIVE CONTRACT TYPES

As previously mentioned, two basic contract types are available

throughout the procurement cycle: the fixed-price type and the cost-

reimbursement type contracts. The introduction of incentives provides

variations to these two basic types of contracts. The two most commonly

used incentive types are cost-plus-incentive-fee and fixed-price-incentive.

The following elements appear in the basic contracts:

CPFF CPIF FPI FFP

Estimated Cost

Fixed Fee

Target Cost

Target Fee

Maximum Fee

Minimum Fee

Share Ratio

Target Cost

Target Profit

Ceiling Price

Share Ratio

Price

(Cost and

profit)

Later in the Guide it will be shown that the sharing line is limited

by the range of incentive effectiveness (RIE) 1/ or the range of cost

sharing from the most pessimistic cost point to the most optimistic

cost point, and the amount of profit assigned to the cost incentive (fee

pool). There are no hard and fast rules which require a 70/30 share

line or a 75/25 share line. In addition to the mechanical control of the

RIE and the fee pool on the share ratio, the share line should reflect a

profit incentive arrangement which will motivate cost control. It may

1/ The Guide will treat RIE as referring to the range of cost sharing

under consideration -- not necessarily as referring to the entire

range of costs.



be enough to say that in cost-only incentive contracts that the steepness

of the share line is a crucial matter for negotiation. It should be con-

sistent with the degree of technical and cost uncertainty inherent in the

work to be done. The considerations which influence the most appropriate

selection of a sharing ratio is covered in detail under Chapters III and IV.

The negotiator should be concerned with the instant contract and

should not be concerned that over-all average profits on other contracts

have been either too high or too low. The negotiator should not be con-

cerned with incentive profit ranges that have been developed for previous

contracts with any particular contractor. Further, the negotiator should

not utilize inappropriate or unreasonably wide cost ranges of incentive

effectiveness or unrealistic minimum/maximum fee positions.

In the past, an inordinate amount of attention has been directed

toward the target profit point on the contract. The clear and detailed

definition of the technical objectives and the method to be used to measure

the achievement of these objectives is nearly always more important than

the "precise" target cost and target profit.

E. RELATIONSHIPS OF INCENTIVE CONTRACTING AND PRICING

POLICIES

Pricing principles do not change because an incentive contract has

been selected. The selection of an incentive contract is not a substitute

for sound pricing. Cost uncertainties whether or not due to technical

unknowns, however, are to be considered in determining the type of

incentive contract and the variety of pricing arrangements that can be

structured into the contract.

There are uncertainties in the pricing of any contract type. As

these uncertainties increase contract selection moves further away from

the firm-fixed-price position. In a FFP contract usually both cost and

performance uncertainties are largely removed. However, even where

there is not a high confidence level in cost, if the uncertainties are known

and recognized, the risk, to a certain extent, can be made more acceptable

and a contracting arrangement that imposes significant cost responsibility

can be negotiated. We are not only concerned with the definition of the

areas and scope of cost and performance uncertainties, we are concerned

also with the probabilities that the uncertainties will occur. One of the

benefits from incentive contracting for both Government and industry has

been the discipline that requires better contract and program definition.

Better definition begets better pricing.

The Manual for Contract Pricing (ASPM No. 1) points out that

the actual cost incurred in the performance of a contract cannot be

expected to turn out exactly as predicted at the outset. The incentive



contract deals with the variations from predicted costs, and the infinite
variety of incentive structures which are available may be used to provide
motivation to have performance result in what the cost "should be".

The establishment of a target cost {estimated cost) in an incentive
contract is a result of several variable factors, including three basic
factors: {i) the Governmentts price objective, (ii) the contractor's price

objective, and (iii) negotiation as a tool of contract pricing. The process

of bargaining between the buyer and seller will involve the consideration

of many contractual factors other than cost and profit and should involve

also the consideration of certain extracontractualfactors. Target cost

should represent, of course, that point in the range of possible costs

which the parties to the contract agree is the "most probable".

The target cost objective will include the same mutually determined

estimate of costs for a level of effort that would have been determined for

any type of contract. One important point to remember in considering

the target cost in an incentive contract is that the target cost is only a

point in a range of possible actual costs. The range of probable cost

outcomes, from most optimistic to most pessimistic, must have been

determined prior to the establishment of a target cost objective. {See

Chapter III.) During negotiations, the target point may change in fact-

finding, and may be changed by the negotiation process. The extent of

the variation between the target cost point and the projected cost position

may change during the contract life. The incentive concept expects

variances in final, realized cost. Another important point to remember

is that the target cost which is negotiated and the actual cost are not

directly comparable between individual cases; however, the validity of

the target cost may be assessed by examining the causes of deviation.

Any attempt to evaluate the correlation of target cost and actual

cost must be kept in the proper perspective and may be examined in the

light of what the realized prices might have been.

The confidence in the target cost position (i. e. , variation from

target cost) is not the sole criterion or even the primary criterion for

determining the selection of either a CPIF or an FPI contract. There

are many more important factors -- such as technical uncertainty.

Obviously in the situation where there is great technical uncertainty

there is great likelihood of cost uncertainty combining to dictate the

selection of a cost reimbursement type of contract. These will be dis-

cussed later in Chapter IV dealing with multiple incentive contracts.

Evaluation of confidence in predicted cost considers the risk of

various situations within the range of incentive effectiveness or range of

probable cost and performance outcomes. There may be situations

where there is a high probability of a minor cost underrun and where

there is a low probability of an extensive cost overrun. On the other
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hand, there may be certain situations where there is the high probability

of a large overrun. These differences should be reflected in the range

of incentive effectiveness and in the sharing ratio.

It was stated previously that the point mutually determined to

represent target cost should present an equal probability of cost over

target or under target, but this did not refer to equal magnitude of the

variance from target. In the past, an erroneous assumption has been

that there would be an equal probability of variance from target and an

equal probability of various cost positions between minimum cost

and maximum cost. This is demonstrated by the fact that too often every

factor is equal or balanced (e.g., cost range +_ Z5%; cost fee -+4_0;

performance fee _+Z%; schedule fee -+ 1%). This equal balancing normally

reflects a failure to evaluate the probable outcomes.

The incentive sharing arrangement, the slope of the share line,

should be negotiated based on the target cost and the probability of

various cost outcomes. When the probability for technical achievement

is high, the fact that there is a high probability for a large cost variance

does not dictate the use of a CPIF contract. The probability of a large

variance only affects the range of cost incentive effectiveness. Thus,

there may be a possibility of a plus Z5 or 30 per cent or minus 10 to 15

per cent variance from target cost in either a CPIF or an FPI contract,

and on the other extreme there may be a high probability only a plus 15

per cent or minus 10 per cent variance from target cost in either type of

incentive contract.

The concept mentioned in the previous paragraph is a slightly revised

version of the discussions concerning range of incentive effectiveness in

previous incentive guidelines. Technical uncertainties are far more

significant than cost uncertainties in the selection of contract type. Where

there is a high probability of technical failure (and therefore cost uncertainty)

any fixed price type contract, other than a level of effort type, should be

avoided.

While it is true that the confidence in both technical and cost outcomes

should be very high in firm-fixed-price contracts, generally technical

uncertainties should influence the selection between FPI and CPIF con-

tract. A fixed-price-incentive should be used only when there is a

reasonably high expectation of technical success, without significant

likelihood for the need for extensive technical direction.

Because probability does not remain constant during the life of a

development effort, it becomes increasingly important in pricing to con-

sider the probability of the occurrence within the cost range. The identi-

fication of cost based probability distributions can be a very complex

process involving the requirement for technical capabilities which are



not generally found in contracting offices and project organizations.
This subject will be discussed more extensively in Chapter VIII dealing
with Contract Administration. Changes in Risk and Changes in
Probabilities are discussed in Chapter VI.

The contractual pricing arrangement should never impact adversely
on R&D technical performance under any type of contract. When the
pricing and negotiation actions are based on accepted estimating and
pricing procedures, the determination of a realistic target cost supports
technical performance. In a very practical sense, the incentive contract
is designed to bridge the gap in appropriate contractual structure after
research and through systems development. The negotiation and estab-
lishment of pricing ranges and equitable sharing rates should not impact
negatively on technical performance. Inappropriate narrative "restraints"
such as a technical threshold in the contractual language in lieu of clear
definition of technical objectives change the pricing structure and can
adversely affect performance in unforeseen situations. The possibilities
for this undesirable over-emphasis will generally be found more frequently
where there has not been a free and open exchange between the technical
and procurement personnel -- either in Government or in industry.

This Guide assumes that negotiation of a fair and reasonable pricing

arrangement for an incentive contract will follow the guidance in the

ASPR Manual for Contract Pricing. As previously stated, complete under-

standing of the fundamentals of contract pricing is basic to the understand-

ing of any contract type. Thus, a review of ASPM No. l will aid in the

understanding of the following Chapters. However, the following excerpts

from the Pricing Manual are of such importance that we feel they should

be duplicated in this Guide.

F. INTRODUCTION TO PRICING MANUAL

This Guide does not introduce totally new concepts nor significantly

eliminate earlier concepts explained in the prior guides. It does emphasize

the need for simplicity, visibility and understanding to permit use of incen-

tives and will increase hopefully the knowledge of potential users. Obviously,

the better definition of the requirements will permit improvements in achiev-

ing contract visibility, understanding, and will promote better definitization

of changes, and improve administration.

It is important to recognize that selection of contract type is only part --

although a critical part -- of the total pricing arrangement. In order to

establish the vital relationship between selection of contract type and pricing

procedures,the first two chapters of the ASPR Manual for Contract

Pricing (ASPM No. I) are presented below. A complete and thorough

knowledge of pricing techniques are basic to a successful procurement. It is

suggested that a full review of the Pricing Manual should precede a study

of this Guide.
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Chapter 1

INTRODUCTION TO CONTRACT PRICING

Contract price is a term which encompasses the actions and functions

necessary to do four things, sequentially. The first is to analyze a company's sales

offer using techniques of price and cost analysis. The second is to establish a

goal to be achieved, as nearly as possible, in a later conference with the com-

pany's representatives. The third is to negotiate a contraotual arrangement

(price and contract type) which comes as close to the prenegotiation goal as is

practicable considering both .the additional information gained during the ne-
gotiation and the contractor's willingness to move toward agreement with tile

Government's position. The fourth is to write a memorandum of the negotia-

tion and do whatever else is necessary to make sure the contract file explains and

justifies the agreement reached.
The objective of contract pricing is to assure the Government pays fair

and reasonable prices for the timely delivery of the desired quality of required

supplies and services. A fair and reasonable price is one which is fair to both

parties to the transaction, considering promised quality and delivery and the

probability of the seller producing as promised. The concepts and techniques

needed to reach this objective are the subjects of this manual.

The contracting officer is responsible for the price, the contractual arrange-

ment. He i3 responsible for achieving the contract pricing objective. How he

discharges these responsibilities will depend on the requirement, the procure-

ment situation, the organization and his own abilities. With some requirements

and in some organizations, he will do the job himself, unassisted. In other cir-

cumstances, he will have pricing help from specialists. No matter how much help

he gets in carrying the load, however, he still is the one answerable, ultimately,

for the quality of the contr_tual arrangement.

This statement of the contracting officer's responsibility is in context of

legal responsibility as an agent of the Government. In addition, there are very

definite organizational and job responsibilities which exist and the contra_ting

officer is not the only one in the system who is responsible for the price and

contract type. Organizationally, and from the point of job responsibility,

anyone who specializes in price or cost analysis or negotiation and who, in one

of these roles, helps the contracting officer, is responsible for the quality, com-

pleteness and timeliness of that help.

The contracting officer cannot pass his responsibility on, even when he

relies, as he must., on others for information and technical advice. He should

work constantly to evaluate the quali4y of the assistance and the reliability of

those assistors. He may even, from time to time, have to accept this help at

face value, having neither the time nor, in some cases, the capability to evaluate

the job done for him by the specialists. Should the information be erroneous

or incomplete, that failure is charged to the specialist who did the work rather

than to the con¢racting officer who used it. However, if the fault lies in how

the information was used, that failure can be assigned to the contracting offi-

cer. Therefore, this manual is meant for him at least as much as it is for those

who specialize in this part of the total procurement function.

1-1
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SCOPE. Many of the persons charged with making procurements for the

Government at fair and reasonable prices deal in complex weapons, supporting

equipment, components and services. Most of the others handle less complex

requirements, but their charge is the same, quality and timeliness at fair and

reasonable prices, and their tasks are not necessarily easier. Procurement of

new, complex and costly weapons and support requires a high degree of com-

petence in contract, pricing; the public trust demands that same competence in

all procuremen_ts. To be competent in contract pricing, one must understand

its philosophies and be adept in using its techniques.

This manual consolidates those philosophies and describes the techniques.

The philosophies are fundamental and useful ill all procurement situations and

for subcontract ,as well as prime contract pricing. The .techniques discussed

were developed, for the most part, to meet particular problems in buying cer-

tain requirements from certain contractors or certain industries. As such, the

techniques may lack universality. In addition, they assuredly do not represent

the ultimate. They may be the latest, but. not the last, words. What we ha.ve

done, therefore, has been to collect known items and to pre_nt them in such

a way ms to make them understandable and, therefore, useful.

The Armed Services Procurement Regnla,tion (ASPR) states the pricing
policy. This manual takes these polices, explains them as necessary and shows

some of the ways the policies can be put to work. It will De necessary to refer to,

quote or paraphra.se these policy matters from time to time. If there should be a

conflict between this manual and other parts of ASPR, the regulation will

govern.
We have put very few procedural details into this publication. However,

certain efforts, such ,.ts the development and maintenance of the spare parts

pricing packages, require the concerted action of PCOs, regardless of service,
the ACO and ,the contract auditor. In such instances, the manual will discuss

the matter and label it as either suggested or mandatory.

After this chapter, which covers the ideas and objectives of contract pricing,

comes a chapter de_ribing the types of contraots authorized for use and suggest-

ing Situations where each might be used profitably. The next two chapters cover

analysis. The one on price analysis describes how to tell if competition is ade-

quate and if prices can be considered catalog or market prices. It discusses

price comparison, value analysis and the usefulness of Governmen,t price list

(catalog) contracts.

The chapter on cost. analysis describes what it is and the factors which

influence the degree of analysis to be undertaken. The next eight chapters cover

specific techniques of analysis and the special features of analysis of different

costs. Analysis of profi,t is included in this coverage because, as a consideration

in the negotiation objective, profit is a cost to the Government, even in fixed-

price type contracting.

The next two chapters are broader. One deals with the negotiation con-

ference, how to prepare for and conduct, it. The other deals with the problems

of communictaion and documentation. The remaining chapters deal with speci-

fic pricing tasks. In each instance, the ideas and techniques of the preceding

chapters are redescribed in terms appropriate to these special procurement
situations.

1-2
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We intend this publication to be useful to people in base, post or station

(local purchase) as well as central procurement, to buyers of nuts and bolts

as well as submarines and missiles, to Army, Na_._', Air Force, DSA and DCAA "_

personnel alike. In trying to be all things to all these people, we cannot always

use tile right words or choose the right examples. This puts a burden on the

reader, to take the sense of what is said and put it into terms and situations

which are meaningful to him. The extent to which the ideas we present can be

reshaped into familiar objects will determine how useful this publication

actually is.
Another acknowledgement is necessary. Many individual subjects discussed

in this manual are explored in greater, more scholarly, detail in other works. -_

Certain of these sources will be cited, from time to time, as supplementary

reading.

WHY ANALYZE PRICES? In a competitive market, a seller's price may

be related more closely to what his competitors are likely to quote than to his

own cost of manuf'wture or acquisition. All else being equal, performance must

be effective and economical if the company is to make a profit. A company

operating in a competitive industry may find it desirable or necessary to absorb

short losses in situations where it lacks a competitive advantage. However, a

company cannot long survive unless such losses are balanced by larger profits

on products or services where it does have a competitive advantage. Such an

advantage is realized when the company is able to make a profit at a price which

is as low or lower than the prices which its most efficient competitors are likely

to quote for the same or similar products or services.
In the absence of competition, or where the competition is based primarily

on technical, non-price factors, a seller's price is likely to cover his probable

costs plus as much profit as he believes the market will or should bear. More-

over, where the challenge and stimulus of price competition is missing, neither

the company's past costs nor its estimate of future costs may reflect the most

economical performance of which it is capable. Thus, in the absence of adequat_

price competition or other basis for determining the reasonableness of price,

cost analysis generally is required. Cost analysis is a substitute means of assur-

ing that a contractor has used those estimating methods and assumptions which

would be appropriate in competition and that the contractor has anticipated

normal efficiencies and put them in his estimate.

While proposals submitted in the absence of adequate price competition

freqtmntly are lowered by analysis and negotiation, this reduction is not your

principal objective. This nmst be stressed. Where warranted, reduction of price

is a proper zoal, but the attitude that every quotation analyzed should be reduced
is not right, for at least two reasons. First, the existence of such an attitude is

obvious and a company may anticipate it when preparing future proposals.

Second, when an assist analysis is performed by some one other than the con-

tracting officer who will handle the negotiation, a determined intent to pay less

than offered may cause the analyst to recommend a price objective based on

unwarranted, untenable positions. It is both frustrating and ineffective to nego-

tiate from such a position and this bias can destroy the attitudes of mutual

respect (between contractor and Government and among the various Govern-

ment specialists involved) so necessary to successful negotiations.

1--3
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If reduction of a company's proposal is not the objective in contract pricing,

what is it all about? Expressed one way, the purpose of price analysis is to

determine if the price equates with value and the purpose of cost analyis is to

provide a basis for understanding how tlm company proposes to do the work

and what estimating assuml)tions it made in preparing its prol)osal. Ulti-

mately, these understandings will be the basis on which price negotiations will

be conducted. In simpler words, you analyze a proposal to see if the offered

price is one you are willing to pay for the equipment or service needed.

REALISTIC PRICES. The concept of realistic price ties in closely with the

idea that cost analysis is a technique used in the absence of price competition

to achieve that which competition is presumed to supply, a fair and reasonable

price. You use cost analysis to uncover the facts which will make it possible to

reach agreement on a fair and reasonable price. This price you negotiate also

can be described as realistic, one that is influenced strongly by the prospect of

what it should cost to perform if the contractor operates with reasonable econ-

omy and efficiency.

Realistic also means you should avoid extremes. Because you are dealing
with estimates of future events, you cannot expect to hit those costs on the but-

ton, with 100% accuracy. Neither can you take the "should cost" concept at

face value and expect to price at, just that optimum level.

You can be in trouble either way. If you are trying too hard for accuracy,

you will find yourself enamored of cost-plus-a-fixed-fee (CPFF) contracts or

better yet, long-lived letter contracts followed by CPFF. Either that or you

will find a way to negotiate a fixed-price incentive (FPI) contract so that it

becomes the practical equivalent of CPFF. If you push too hard on "should

cost", you can get hung up on the ideal and be trying for a price that would

spell loss unless every single good thing that had to happen did happen.

To be realistic means to be reasonable, to go for a price that neither guaran-

tees a profit nor promises a loss. It also means to recognize the nature of a con-

tract pricing proposal, to understand the full implication of what an estimate

is. An estimate is a prediction of what the cost of future actions will or should

be. Some actions you know will occur and you can predict these with some

measure of confidence. Others you don't feel as stroag about, but you know they

may occur and, if there seems a reasonable cet_tainty that they will, the estimate
will provide for them as well.

These you wou.ld call contingencies. You can expect to find one or more

in every proposal, even though they can be in many forms. Some examples:

Labor or material price escalation.

Material scrap loss.

Changes in the labor base and their effect on overhead rates.

Changes. in manufacturing proteges, their effect on labor and material

quantities and the offsetting effect on overhead.

Warranty requirements for assuring perfornmnce aspects.
Possible changes in tax rates.

Changes in average unit time to produce articles resulting from increased
skill or training.

1.-4
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In performing a cost analysis, therefore, you attempt to isolate these sorts

of uncertainties and identify the amounts estimated to cover them. Your end

objective is _o negotiate a realistic price based on knowledge of all current and

correct cost or pricing data available to the contractor and the Government

at the time of negotiation. This knowledge of actuals tempers the forecast of

what it should cost, to do the job contracted for. Also, the contract type you

negotiate must be right for the situation if the price is to have a chance of

staying good for the life of the contract.

After the price has been negotiated and the contract awarded, there are

several factors, during performance, which could cause the contractor's costs

to be greater or less than estimated. Among these are innovations made 1)3"

the contractor subsequent to award, substantial changes in volume, unexpected

test or production prol)lems, unanticipated program changes which do not

require contractual change coverage and contingent events Which did not ma-

teralize, or did not materialize to the degree predicted. The likelihood of these

sorts of factors occurring during performance, and the possible impact on

costs if they do occur, are the uncertainties involved in contract performance.

The extent 'to which such uncertainties are present must be evaluated at the

time of negotiation. This evaluation should recog31ize that contractor mssump-

tion of a reasonable degree of cost responsibility is an essentiai part of realistic

contract pricing. See Chapter 2 for more on this point.

TYPES OF PRICING. There are two basic situations, prospective and retro-

active. Prospective pricing requires a price decision in advance of performanee,

a decision based on analysis of comparative prices, cost estimates, past costs or

combinations of such base.s. Prospective prices are more common and more

desirable. The limiting factor in any decision to establish a firm contract price

for a future event is the degree of risk involved. Stated another way, in ac-

cepting a firm price for work to be done later, the contractor takes the chance

of losing at least the expected profit from the sale and in so doing, he accepts

responsibility for the cost of doing the work. If the prospectively negotiated

price bears a reasonable relationship to the probable cost and the contractor is

interested in making a profit on the sale, he has a built-in reason to control costs.

If the cost of a purchased component goes up unexpectedly, if rework goes up or

if assembly and test suddenly takes twice as long as before, such events pose a

direct threat to profit and the contractor still may have time to compensate in

other cost areas to maximize profits or minimize the loss. The constant concerns,

however, is that the compensation must not alter the quality downward.

Retroactive pricing is encountered when negotiations are conducted after

some or all of the work has been done, when some or all of the costs have been

incurred. These negotiations are based on a review of the contractor's perfol_n-
ance and the recorded cost, data.

Whether the situation involves prospective or retroactive pricing, your ob-

jective is the same, to negotiate a realistic price. Where a prospective quota-

tion is not based on adequate price competition, analysis generally will require

the evaluation of any prior cost and production experience and the develol)ment

of estimates of what realist i(. c_sts and profits should be during the period of

corttract performance. In the retroactive situation, costs already httve been

incurred and it may be more difficult to inject the idea of what it should have

1-5
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cost into the negotiation. Here, analysis must provide the basis for effective

negotiation by establishing the reasonableness of and necessity for all costs
incurred, and the relative effectiveness of the contractor's management and

performance.

PRICING DOGMA. We said, at the start of this chapter, that pricing in-

cludes analysis, prenegotiation planning, negotiation and documentation. We

also said the techniques of price and cost analysis would be used in the first step

of t'he proce_ to evaluate the company's price proposal. The company is the

principal source of the information needed to evaluate the proposal. However_

where price competition is present or where the price level is set in the market

place, competing offers and sales literature are sources of intelligence that can

be used in price analysis. Where cost analysis techniques nmst be used, the start-

ing point is the cost or pricing data furllished by the offeror or contractor.

Cost or pricing data are the factual portions of the proposal, or the facts

upon which the proposal is based ; they are the parts that can be verified. Usu-

ally they are dat_ which can be verified by the contract auditor from account-

ing records and other supporting documents. It. is this accounting review which

fits the popular conception of what cost analysis is and, while there is more than

this to cost. analysis, it is one of three analytical skills involved in contract

pricing. The others, besides accounting analysis, are technical analysis and price

analysis.
Accounting analysis requires access to a company's books and accounting

records. The reason for getting to the books is to verify that the costs used as

the ba_ point in forecasting the results of future activity are factual. This ac-

counting analysis also may require similar explorations and verification of the

costs of other companies doing the same or ._imilar type work. The purpose of

this is to develop comparable data to a_ist in determining the reasonablenem

of and necessity for costs of the magnitude included in a given proposal.

Accounting analysis is not the total of all cost analysis effort. The con-

tributions of technical speciali_s, experts in such things as manufacturing

techniques, tool design, plant layout, various engineering fields, quality assur-

ance and preservation packaging, also constitute a form of cost analysis. These

specialists often can give a qualitative evaluation of incurred and projected

costs in their areas of sl)ecialization to help answer the question of should it cost
this much.

Price analysis is the all other skill, the whatever else it is you do to make

a sensible decision about the price pr(rposed by the offeror or contractor. As

will be pointed out later, you may be able to make a sound price decision using

price analysis by itself, but you cannot make an equally sound decision relying

solely on accounting and technical analysis of the proposed cost. In other words,

you must perform price analysis on every procurement.

From what has .been said, you might conclude that cost analysis is per-

formed by either contract auditors or technical specialists. If you do, you are

wrong. Anyone who looks at a contractor's proposal and evaluates its reason-

_bleness by examination of individual elements of cost is performing cost

analysis. In the typical situation we have several individuals looking at a

contractor's proposal (or _ company's offer), each from the vantage point of

his own special area--acc_)unting, engineering, production, purchasing, esti-
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mating--and each reporting what he _es. Like the blind men and the elephant,

no one _es tile whole animal but each one has some conclusion, based on his

examination of his own set of facts, as to the nature of the beast. Someone

has to take these separate observations and put them together, along with any

other information having a bearing on the procurement, and make a decision

about the price propo_d. This _meone is the contracting officer, or someone

working in his name. The putting together to make the decision is called

pricing and the skill is called price analysis.

SOURCE OF COST OR ])RICING ])ATA. The offeror or contractor is the

l>rimary source for the ctx%t or pricing data you must have to analyze the reason-

ableness of a proposed price. ASPR implements Public Law 87-653 and both

require prime and su}wontractors to submit cost or pricing d'tta, under speci-

fied circumstances, and to certify that the data sul)mitted was a<'curate, complete

and current. The purpose of the law is to foster "truth in negotiations" by hav-

ing the seller make full disclosure of the bases for his prol)osal. ASPR picks up

the requirement and ad(ls the procedures needed to make the law operative. The

instramlent for making this disclosure of ('()st. or pricing data is the DD Forln

633 and its related dash models designed for specialized procurement situations.

Only one fully executed and si_ned I)D Form 633 is l_quired with the pro-

posa]. This will be discussed, in relation to multiple line item procurements, in

Appendix A to this manual.

The DD Form 633 is to be used in every negotiated procurement over

$100,000 if competition is not present. You also may require its use in multi-

source solicitations when you doubt that competition will be effe_'tive or when

you believe you will need the data to (letermi-e if you have adequ.lte price com-

petition. You may use this form on negotiated procurements of lesser amounts.

The I)D Form 633 requites the offeror or contractor to show and de_ribe both

factual and judgmental bases for his proposal. A copy of the DD Form 633,

t_)gether with exphmatory <liscuasions, also is in Appendix A.

You have the right of access to such data as you may need t<) make the

price decision. If you are the procuring contracting officer (PCO), or an ad-

ministrative contr'lctin/z officer (ACO) operating as a. PCO, you are resl>on-

sil)le for exercising this right. Your exercise of this right, as it relates to the

kind a.nd amount of data you may ix_quest, is limited, as a l_ra<'tical matter,

chiefly by the value of the procurement action and the availability of relevant

data from other, earlier procurements.

Historical accounting data are factual and a pai't of cost or l)ricing data

as descril)ed by ASPR. These data have relevance in the pricing process,

without regard for the use m'lde of them I)y the offeror in t>ivl)aring his pr(>-

posal. Similarly, your need to know earlier costs is not affected _ff the type of

contract under which such historical costs were incurred nor are your rights t_)

access impaired by the type of prior contract. When the provisions of P.L.

87-653 apply, you must require the contractor to submit such costs as may l_

relevant to your price decision, even when costs resulted fl_>m work done for

a fixed price s.tle and even when the contractor (lid not use those costs in l)re -

paring his prol>os'd.

The DD Fozln _;33 requires sul>mision of relevant d'lta. By definition, this

includes specific identification and description of data when actual submission
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is not practicable. The DD Form 633 provides a standard format for cost
elements and for the ptx)posed cost estimates, but the offeror may us_ different

formats, if the contracting officer agrees that a different style of presentation

would be more effective and efficient. Itowever, even if the contracting officer

approves a different style for the "cost elements" and "propo_d contract

estimate" segments of the form, the offeror also must complete and sign the

rest of the DD Form 633 and submit it, without change to any of the words,

front or back. This means the offeror will attach supporting schedules, identify

specifically the data used which he does not attach, answer all questions and

sign the form.

You constantly will have to decide how much is enough when asking for

cost Or pricing data. The offeror will help you decide, in at least two ways. The

cost or pricing data he uses in preparing his proposal and which he submits

with it is the starting point. It may be enough, but there also may be other data

which you need and should request, even if the offeror didn't use it in preparing

the proposal. What you ask for will depend on your experience and your judg-

ment; there is no way to tell you what it will be in every case.

The other way the offeror will help you is by saying no to your request.
He is practically certain to resist when you go for irrelevant information or

seek to impose a burdensome requirement. He may even resist a legitimate

request, so you'll need to sort the facts out and persist in your search. This ends

up the sazne as the first condition; in either case, you still must rely on your

judgment in requesting data and in deciding when you have enough.

The PCO, or the Ace when operating as a PCO, is the one who must de-

cide if the proposal is supported by cost or pricing data complete to the time

of submission. He is the one who mtlst review, or cause a contract price analyst

to review for him, the company's submission and decide if the work of _malysis

should start. If the submission is complete, he should give the contract auditor

mid others the go ahead. If not, he must do what is necessary to get the com-

pany to make it complete. He must look to the company for this and not to

Government personnel.

In requesting information, have specific reasons for the request and be able

to show _he company how having the data will help both of you. Companies

have reasonably certain knowledge of what information can be of value and

you can expect resistance if your request goes beyond that point. You should

recognize the likelihood tha_ an offeror will be more thorough, use more kinds of

data in preparing a proposal in the million dollar class tha_ he will for one

around $100,000. His estimating practices may be more complicated_ too, and

this has a bearing on the kind and volume of data.

When you have frequent negotiations with the company, you should _ake

the time to tailor-make the format in which _he company will submit its sup-

porting information. You should review in detail the types of information

available within the company, the statistical as well as accounting reports

Mready prepared for internal use, and establish a working arrangement as

to what sort of standard or semi-standard types of information will be fur-

nished with what sorts of proposals. This arrangement should be reviewed

continuously and refined as necessary. You probably will work with audit and

administrative personnel in putting .together an agreement and it should make

1-8
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sense to include representatives from all buying offices doing significant business

with the company.

Don't forget that some data items are significant only at certain cutoff

or closing dates. These should be identified in the DCAA report on the com-

pany's estimating methods. Consider these before you reach any agreement as

to data to be furnished. For example, monthly burden rates normally may not

be available before the 20th of the following month. This lag may be caused t)y

the time it takes to process through acc_,unting records and make the required

internal checks. Because ,the contractor is obliged to keep the contracting officer

current, on co_ or pricing data until agreement is reached on price, you may

want to specify and agree upon specifc cutoff (as of) dates.

Sul)mission of cost or t)ricing data 'rod certification as to its currency, com-

pleteness and accuracy are required when the procurement is noncompetitive

and the value of the transaction is $100,000 or more. It is required for modi-

fications to existing contracts ,as well as for neg¢)tiation of new ones and it also

includes redetermination of prices and termination settlements. Interim and

final 'ldjustments of contract prices I)y the functioning of an incentive clause
are price rexteterminations.

ORGANIZATION. Where contract pricing is a separate function, it will be

manned to give the contracting officer proml)t and complete support, including
assistance in price negoti_,ions. The contract I)ricing function should be the

specialty which gathers, assimilates, evaluates and, in establishing objectives,

brings to bear all the skills and techniques which influence the eventual pricing

arrangement in a given procurement situation. Pricing services include price

analysis, cost analysis, use of accounting and technical evaluations and the

variety of systems analysis techniques which facilitate negotiation of contracts

which promise the lowest overall cost to the Government. _,____J
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Chapter 2

USAGE OF CONTRACT TYPES

This chapter is all introduction to the subject of contract types. It identi-

ties the principal types authorized for u_ and di_usses tile basic characteristics

of e,'tch. It eml)hasizes tile _lection of tile al)prol)riate type for a negotiation

objective.

In categorizing by type of contract, we attempt to distinguish among the

various ways of determining contract price and when the price will be nego-

tia_ted or otherwise established. There are two general categories of contr,'wt

types, fixed-price or cost-reimbursement. Fixed-price is a broad designation

which means that the buyer and seller will meet, sooner or later and preferably

sooner, to agree on a price which will rel)resent full l)ayment for the work

done under the con,tract and the price, unit or total, will be paid upon delivery

and accept,'mce of the contract items. Cost-reimbursement designates an ar-

rangement in which the buyer and seller agree on an estimate of the contract

cost and the buyer agrees to reimbur_ the seller, from time to time, for allow-

• ble and allocable costs necessary to get the work done. Rei,nbursement may

be full, within the concepts of allowable and allocable, or partial according to

a specifc sharing agreement written into the contract. The contract may include,

or not, a provision for fee (profit) payment.

ASPR describes other contractual arrangements which cannot be distin-

guished by pricing terms. These deal with procurement methods (indefinite

delivery contracts and basic ordering agreements), administrative conveniences

(basic agreements) and special authorizations to proceed (letter contracts).

These types will not be describexl in this chapter nor in this manual.

Sound procurement requires use of the right contract type. The be-st, most

realistic and reasonable price in the world (for the 1)articular requirement at

hand) may turn sour if the contract type is wrong. You can ncgoti'lte a tight

price for a development effort and wrap it up in a firm fixed-l)rice package.

This contractual arrangement may I)e good if the contractor is right the first

time at every step in the develol)mental process. If this does not happen, the

contractor must explore 'alternatives and exploration can cost money. The

tight price can become a strait .iacket rather than an impelling force for

economy and efficiency. Conver_,iy, you can llegotiate a price which would be

fine in _t firm fixed-price arrangement and put it in an incentive contract i_lck -

age. Despite the promise to the company that it can share in any reduction from

target, the other promise, to share in any increase over targ(_t may reduce the

pressure to achieve the implied objective of the contract, to reach or beat the

target cost.

Therefore, effective pricing and sound procurement require discrimination

in selecting and negotiating the right contra('t type. It requires judgment to

pick the contract type best suited to the procurement situation. ]Yhile the rules

of formal advertising also permit fixed-price with e_alation (FPE) con-

tracts, the firm fixed-price (FFP) contract is u_ed in almost all procurements

made by that met,hod. As a consequence, this ,'hapter will deal with us_tge of

contract types under circumstances which require procurement t)y negotiation.

2-_
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BASIC CONTRACTUAL ARRANGEMENTS. Several basic contract types

are described in the following paragraphs. Some of the types authorized by

ASPR will not be covered, either because they are special contracts with narrow

applications or because they are designated more properly as procurement

methods than as contract types.
The basic types of contracts authorized in ASPR may be used in combina-

tion when this would make a contract that fitted the circumstances of the pro-

curement better. This means that a single contract might have, for example,

both firm fixed-price and cost-plus-a-fixed-fee features. The proposed combina-
tion would have to meet the basic test; it must promote the best interests of

the Government. Beyond that, you would want assurance that the elements of

work covered by these different pricing arrangements clearly were distinctive

and would be identified to and managed by separate components of the com-

pany's organization. It. also should follow that such a combination would not

cause problems that the company's accounting methods could not cope with;

the costs of 'the different efforts must be segregated.

Firm, Fixed-Price (FFP). Price is agreed to before a definitive contract

is awarded and remains firm for the life of the contract, unless revised pursuant

to the changes clause in the contract. Because of this, the contractor accepts

full cost responsibility when he agrees to this type of contract. Ultimate profit

from the comract is directly related to the cost of doing the work, to how

effectively the contractor controls costs and manages the total contract effort.

Examples :

Contract price .................... $200, 000 $200, 000 $200, 000

Final cost ........................ 185, 000 170, 000 220, 000

Profit realized ..................... $15, 000 $30, 000 ($20, 000)

In the terminology of the incentive contract, the sharing arrangement is 0/100.
This means that the Government does not share 'tt "t]l but. that the contractor

accept 100% of any difference between estimated and actual costs. The con-

tractor assumes complete responsibility, in the form of profits or losses for all

contract costs. Chart 2-I, a cost/profit chart, shows this relationship. (For in-

struct.ions on chart, construction and analysis, see GRAPHICS at the end of

this chapter.)

2-2
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PROFIT DOLLARS

CHART 2-I.--FFP contract.
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F/a_ed-Prive Dwentive, Firm, Target (FI'IF). The ingredients of the

fixed-price incentive contract with t,wget firm from the outset are t,_rget cost,

target profit, target |)rice, ceiling price and share arrangement. Example :

Target cost ........................................... $10, 000, 000

Target. profit .......................................... 850, 000

Target price .......................................... 10, 850, 000

Price ceiling .......................................... 11,500, 000
Share ............................................... 70/30

2-3
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Chart 2-II shows this example. A firm pricing arrangement, such as the one

in this example, is negotiated at the outset of the contract to provide the basis

for negotiation of the final costs which in turn become the determinant of the

final price.

CHART 9-II.--FPIF contract.
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When the contract is completed, the contractor submits a statement of costs

incurred in performance of the contract. These are audited by contract auditors

to determine allocability to the contract and to point out any costs which may

not have been necessary to the performance of the contract or are otherwise

questionable. These data, the contractor's statement and tile auditor's advisory

report, are the starting points in analysis of the proposal for final settlement of

contract price. Except in rare cases where contract changes have made it im-

possible, comparison of actual costs with those contemplated at the time the

Carget price was negotiated is a useful tool for analysis. The reason for this

look at the original negotiation objective, as modified by sul)sequent changes,

is to identify and then analyze the differences between expected and actual

2--4
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events. This will help you understand lhe problems tile contractor had to solve

and give you an imli("ltion of the degree to which the actual costs of contract

performance were reasonable and ne('essary. This analysis shonld cover engi-

neering, production and management control considerations. Your conclusions

should 1)ecome part of your negotiation ol)jective. After negotiation establishes

the final cost figure, profit will be determined l)y formula apl)licalion.

The formula in the example above reflects a joint responsillility in the ulti-

mate costs which is translated into a sharing in any dollar difference 1)etween

target and final costs. In the examl)le, it means that 30 cents of every dollar of

difference is the contractor's resl)onsil)ility , either as an addition to or a deduc-

tion from target profit. Although the shares always will total 100%, the pro-

portions should wtry according to the uncertainties involved in contract

performance, the aulount of target profit and the spread l)etwcen target ('()st

and ceiling prices. Other exl/ressions of Government/contractor shares are

60/40, 75/25 and 50/50.

('ommon practice has been to make the share line symmetrical, such as 70/30

both sides of target. Because contra<'t terms must lie tailored to the procurement

situation, there is no need to think in terms of straight share lines. We would

expect to see ('ontra('ts which prolnised a 50/50 share under target to go with an

80/20, g5/15 or 70/30, for examl)les , over target. This idea will be explored

again later.

Using the arrangement from the example, assume final negotiated cost

was $9,600,000:

Target cost ................ $10, 000, 000

Final negotiated cost ............. 9,600, 000

Difference $400, 000 (decrease)

Contractor receives 30% or $120,000 of the $400,000 difference as an increca, e

in profit:

Target profit ........................ $850, 000
Contractor's share .............. 120, 000

Final profit ....................... $970, 000
The Government. receives 70% or $280,000 of the $400,000 difference as a

reduction in price:

Final negotiated cost ............. $9, 600, 000

Final profit ................ - 970, 000

Final price ..................... $10, 570, 000

Target price .................... 10, 850, 000

Price reduction ................. $280, 000

2--5

25



ASPM No. 1 14 February 1969

Again using the arrangement from the example, assume final negotiated cost

was $10,500,000:

Target cost ............................... $10, 000, 000

Final negotiated cost ...................... 10, 500, 000

Difference .......................... $500, 000 (increase)

Contractor receives 30% or $150,000 of the $500,000 difference as a decrease

in profit:

Target profit ..................................... $850, 000
Contractor's share ................................ 150, 000

Final profit ................................ $700, 000
The Government receives 70% or $350,000 of the $500,000 difference as an

increase in price:

Final negotiated cost .................. $10, 500, 000

Final profit ........................... 700, 000

Final price .......................... ' .............. $11,200, 000

Target price ................................. 10, 850, 000

Price increase .......................... $350, 000

Assume, once again using the arrangement from the example, that final

negotiated cost was $12#00,000 or $500,000 in excess of the contract ceiling

._. price. Whenever final costs exceed the ceiling, the ceiling amount becomes the

--_-- final price. In this instance, the ceiling of $11,500,000 is the final price.

In negotiating a fixed-price incentive contract, the interrelated factors

of target cost, target profit, ceiling price and sharing formula must be estab-

lished so that the contractor is provided with a degree of cost responsibility

and incentive consistent with the circumstances. For example, the greater the

effot_ required to produce at a cost less than estimated, the greater should be

the incentive to the contractor. The possible reward must be greater_ to en-

courage the extra effort needed to produce at a cost less than target. In such

circumstances, we would expect an arrangement that combined a tight target

co_, a relatively high target profit, a wide share (like 60/40 or 50/50) at least

on the underrun side and a tight ceiling (like 115% of target cost).

In addition, it is necessary to consider the effect of the mandatory price

ceiling. The limit of Government/contractor sharing above target, at the

share formula in the contract, is at some figure less than the ceiling price.

Assuming a target cost of $100,000, target profit of $10,000, sharing arrange-

ment of 80/'20 and a price ceiling of $125,000, the following illustrations of

final pricing demonstrate this point •

Final negotiated Dollars in ex- Contractor's
cost eess of target share Final profit Final price

$115, 000 $15, 000 $3, 000 $7, 000 $122, 000

118, 000 18, 000 3, 600 6, 400 124, 400

119, 000 19, 000 3, 800 *6, 000 "125, 000

• The final profit would have been $6,200, except that the mandatory ceiling price of

$125,000 limits the total payment that can be made to the contractor. Chart 2-III is a

graphic presentation of this.

2-6
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CHART9.-III.--Ceiling effect line, FPI contract.
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With this discussion in mind, you can see that the Government/contractor

sharing pattern does not have to be a straight line and that the incentive arrange-

ment negotiated could have several shares. One concept is the flat spot, as for

example, ±1% from target cost. This would create a situation in which the

contractor had no responsibility in the form of either additions to or deletions

from target profit, for variations in cost of 1% or less from target cost. In

effect, this amounts to a 100/0 or CPFF arrangement in this cost range, as in

the following example:

Target cost ..................... $100,000.

Target profit ................... 10,000.
Share ......................... Within + 1%--100/0. More than ±1%

--80/'20.

2-7
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CHART 2-IV.--FPI with flat spot.
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Chart 2-IV presents this example graphically. If final negotiated costs were

between $99,000 and $101,000, final profit would be the same as the target

profit, $10,000. If final negotiated cost were less than $99,000, final profit would

be the target profit of $10,000 plus 20% of the difference between final negotiated

cost and $99,000. If the final negotiated cost were greater than $101,000, final

profit would be the target profit of $10,000 less 20% of the difference between

the final negotiated cost and $101,000. While the flat spot may be useful in

isolated situations, we don't recommend general use.

In considering the infinite varieties of arrangements that can be constructed

for the incentive contract, keep in mind that too fancy an arrangement detracts

from the main purpose of the contract. This purpose is to show the contractor

what the tangible results of effective cost control and sound management will

be, what's in it for him if he can produce for less than targeted. Therefore,

2-8
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as a rule, the simpler the incentive arrangement, the more effective it is likely
to be.

For maximum effectiveness, the arrangement should be in operation when

performance starts so that the first decisions made within the contractor's

organization are made with the knowledge that every dollar spent reduces the

profit potential by the amount of the share. For example, if the share were

(;5/35, every dollar spent in performance of the contract would reduce the

profit potential by :_5 cents. While this may sound like an oversimplification

of a coml)lex business relationship, it is a true description of the incentive

arrangement. It also is significant. The contractor, not knowing what his

final actual cost will be until some point relatively far along in performance of

the contract, can be motivated by the incentive to consider the cost implications

of most decisions. Thus, for maximum effe(.tiveness, the arrangement should

be negotittted early in performance, preferably at the time of contract award.

Fixed-Pr;e_' /nv_nt_,(,. Sueee._._/ce Targets (FPIS). This contract type is

used infrequently. It is designed for some situations involving procurement of

the first or second production quantity of a newly developed item. Long lead

time requirements may make it necessary, in the acquisition of a new system,

to contract for a follow-on quantity before design or production stability has

been achieved. Lacking this stability, cost or pricing information available

at the time of follow-on award may not be adequate for the negotiation of an

FPIF contract, tIowever, cost or pricing information adequate for the

establishment of a fit_l target arrangement is expected at a point relatively

early in performance of the follow-on contract. Given such a situation, it may

be better to use an FPIS contract than to award a letter contract or negotiate

a cost-plus-incentive-fee (CPIF) arrangement. The FPIS establishes an over-

all ceiling price and gives the contractor some degree of cost responsibility and

profit incentive in the interval before a realistic firm arrangement can be

negotiated.

When the FPIS contract is used, a firm contract should be negotiated before

the first item on the contract is delivered. The new contractual arrangement

may be either FFP or FPIF.

The ingredients of the successive targets incentive contract are a ceiling

price, initial target cost, initial target, profit, initial target price, initial share

formula and a ceiling and floor on firm target profit. Example:

Initial target cost ............................... $15, 000, 000

Initial target profit ............................... 1,200, 000

Initial target price .............................. 16, PO0, 000
Initial share .................................... 95/5

Ceiling on firm target profit .................... 1_ 350, 000

Floor on firm target profit ........................ 1,050_ 000

Price ceiling ..................................... 19, 500, 000

With the exception of the price ceiling, these elements of the FPIS are used

to determine the firm target profit at the time of firm-up. In addition to this

arrangement, the successive targets contract also specifies the point in time,

normally prior to delivery of the first item, when the l)arties will meet to nego-

tiate a firm fixed-price or, failing that, a firm target incentive arrangement.

2-9
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Using the figures in the example, assume at firm-up, negotiation of an esti-

mated cost of $14,500,000. Firm target profit would then be determined as
follows:

Init:al target cost ......................... $15, 000, 000

Negotiated cost ........................... 14, 500, 000

Difference ..........................

Contractor's share .........................

Initial target profit ........................

$500, 000 (decrease)

25, 000 (increase)

1,200, 000

Firm target profit ................... $1,225, 000

Chart 2-V depicts this example.

At this point, two alternatives exist. First, using the negotiated cost of

$14,500,000 and the firm target profit as guides, a firm fixed-price contract may

be negotiated. If a satisfactory firm price cannot be agreed t% or if the parties

agree that the uncertainties involved in the remaining part of the contract are

too great, a firm target incentive may be negotiated. In this event, the parties

must negotiate a new sharing formula. Also, while ceiling price cannot be in-

ereazed at firm-up, a decren._e may be agreed to where firm target costs are lower

than initial target costs. Assuming that a revised ceiling price of $16,700,000
and a 60/40 formula were negotiated, a firm incentive arrangement would be
established as follows:

Target cost ..................................... $14, 500, 000

Target profit .................................... 1,225,000

Target price .................................... 15,725, 000

Ceiling price .................................... 16, 700, 000

Share formula ................................. 60/40

Final settlement at contract completion would be done in the manner described
for the FPIF contract.

2-10
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CHART 2-V.--FPIS contract,.
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Now, again using the successive targets arrangement in the example, assume

that tile l)arties negotiated an estimated cost of $17,000,00(t at the time of firm-

up. Firm target profit would then be detcrmine(l as follows:

Initial target cost ...................... $15, 000, 000

Negotiated cost ....................... 17, 000, 000

Difference ..................... $2, 000, 000
Contractor's share .................... 100, 000

Initial target profit ...................... 1,200, 000

Firm target profit .............. $1,100, 000

(increase)

(decrease)

2-11
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If an FFP contract were not in order, and a sharing formula of 75/25 were

negotiated, a firm incentive arrangement might be set up as follows:

Target cost ..................................... $17, 000, 000

Target profit ................................... 1, 100, 000

Target price .................................... 18, 100, 000

Ceiling price ................................... 19, 500, 000
Share formula .................................. 75/25

At contract completion, final settlement would be made in the same way as under
an FPIF contract.

There are several critical factors to consider in negotiating and adminis-

tering a successive targets arrangement. One, the firm pricing arrangement

must be negotiated early in performance, usually before shipments begin. By

the time the first delivery is made, the contractor will have committed a sub-

stantial portion of the contract cost. If a firm arrangement has not been nego-

_ tiated, the contractor will not know his share in the responsibility for the cost

of performance and what he can make or lose in profit. The effectiveness of any

incentive contract depends upon management's response to the challenges of
the contract. One effective reaction is an operational budget based on, but lower

than, the target. Planning that goes into making the budget needs to be stimu-

lated by knowledge of the firm target costs and ,the actual sharing formula.

Second, because an FPIS contract is negotiated when cost and pricing

information is too sparse to permit negotiation of a firm arrangement, the

uncertainties of contract performance are greater than would be the case other-

wise in a fixed-price type of contract. So that the pricing arrangement sub-

sequently negotiated will be realistic, the initial share should not provide as

great a degree of contractor cost responsibility as would a formula negotiated
under an FPIF contract. A 90/10 formula would be considered a reasonable
initial share.

Third, the ablity to establish a firm pricing arrangement early does not

depend on cost or pricing data from the contract itself. You can draw upon

data, as it becomes available, from earlier contracts for the same or similar

equipment.

Fixed-Price with Redetermination(FPR). There are two distinct types

of FPR contracts, one prospective and the other retroactive. One type pro-

vides for the negotiation of fixed prices to be used in a prospective period, and

can be described as a series of two or more firm fixed-price contracts negotiated

at stated times during performance. Use of this type has been centered in the

area of aircraft engine procurement, where the nature of manufacture and re-

sulting methods of accounting for costs have lent themselves to periodic, plant-
wide pricing on a prospective basis.

The other type of FPR contract provides for adjusting contract price after
performance (completely retroactive.) In two respects, this contract type is

like an FPI contract. A ceiling price is negotiated initially and actual, audited

contract costs are used as a basis for price revision. However, there is one sig-
nificant difference. The degree of the contractor's cost responsibility, in terms of

a share formula, is written into an incentive contract. This FPR, however, makes

the d%oTee of cost responsibility a matter of negotiation at the tinge of price

redetermination, after work has been completed, and depends on a _ubjective

2-12
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evaluation of the manner in which the contractor has performed. In other words,

a revised price reflecting both cost and profit considerations is negotiated at the

time of price redetermination. With an FPI contract, only final costs are nego-

tiated; final profit is determined mathematically in accordance with tile contract
share formula.

Thus, except for the price ceiling, the contractor does not have a calculable,

positive incentive for cost control and this contract type does not foster the cost

conscious climate generally 1)resent when contractor management clearly sees

that higher costs me.ms lower profits. For this reason, ASPR limits use of this

type to small dollar, short term contracts for research and development.

Co._t-Pl.u._-Inee_t;ce-Fee (CP[F). In procurements for advanced, engi-

neering or operational systems development and first production, the uncertain-

ties of l)erformance may preclude use of a fixed-price type of contract, yet they

may not 1)e so great as to justify use of a cost-plus-a-fixed-fee contract. In these

<'ircmnstances, a CPIF contract should be used. This contract injects an in-

centive sharing formula into what otherwise would be a cost-reimbursement
situation with a 100/0 share.

In recognition of the cost-reimbursement situation, there are three char-

acteristics which distinguish CPIF from FPIF and FPIS contracts. One is the

absence of a ceiling price. Second, in the CPIF situati<)n, costs are reimbursed
in accordance with ASPR Section XV and terms of the contract, while in FP[

contracting, final cost is established in accordance with a negotiated agreement.

Third, under a CPIF contract, the maxinmm fee the contractor can receive is

subject to ASPR limitations. Maximum fees in excess of the ASPR limits re-

quire approval as deviations.

Both maximum and minimum fee levels are negotiated under a CPIF

arrangement. Thus, a point is established both under and over target cost where
fee becomes fixed at the maximum or minimum levels, contractor sharing ceases

and the contract, in effect, converts to a CPFF 100/0 sharing arrangement.

Conversely, the ceiling price in an FPI contract also establishes an earlier point

over target, cost where the Government ceases to share and the contract, be-

comes an FFP with a IU100 share formula. This difference is signific.mt, for by

negotiation of a CPIF contract the parties have indicated that cost uncertainties

involve(1 in performance are so great that it is not possible to negotiate a real-

istic ceiling price within a reasonable range from target cost. Following this

point to its logical ('onclusion, CPIF incentive arrangements should be negoti-

ated in such a way that the incentive remains in effect over greater variations

from target cost than would normally be experienced or expected in a procure-

ment situation where use of an FPI contract was determined appropriate. As

a general rule, maxinmm and minimum fee levels and the sharing formula

negotiated mtder a CI'IF contract should be such that the incentive will remain

in effect over the same relatively wide r'mge of l>ossible cost outcomes that made

CPIF contracting necessary in the first place. The following is an example

of a CPIF arrangement :

Target cost ...................................... $10, 000, 000

T'wget fee ...................................... 750, 000

Maximum fee ................................... 1,350, 000

Minimum fee ................................... 300, 000

Share formula .................................. 85/15
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Chart'2-VI showsthisexample.

CHART2-VI.--CPIF contract.
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Using the example, assume final cost is $9,000,000:

Target cost ................................ $10, 000, 000

Final cost ................................ 9, 000, 000

Difference .......................... $1,000, 000 (decrease)

The contrax.tor receives 15% or $150,000 of the $1,000,000 difference between

target and final cost as an inorecase in fee :

Target fee ......................................... $750, 000

Share ............................................. 150, 000

Final fee .................................... $900, 000
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TheGovernmentreceives85%or $850,000of the$1,000,000differencebetween
targetandfinalcostasareduction in price:

Final co_ ................................ $9, 000, 000

Final fee ................................. 900, 000

Final cost plus fee ..................................... $9, 900, 000

Target cost plus fee .................................... 10, 750, 000

Reduction in price ............................... $850, 000

In this example, the incentive would be effective over a range of $7,000,000,

an underrun of 40% and an overrun of 30%. The contractor's share of a

$4,000,000 underrun would be 15% or $600,000; his share of a $3,000,000 overrun

would be 15% or $450,000. Added to or subtracted from this t_rget fee of

$750,000, the share could result ill a fee at tile maximum level of $1,350,000
or the minimum level of $300,000. Notwithstanding the fact that the actual

variation from target costs may be gTeater than plus $3 million or minus $4

million, the effect of the incentive arrangement under the example would be to
fix fee at either the maximum or minimum levels.

CPIF contracts should be negotiated so as to provide the widest fee swing

practicable under the circumstances. Because of the interrelationship between

negotiated fee levels and sharing arrangement, the wider the swing between
maximum and minimum fee levels, the greater can be the contractor's sharing

percentage under the formuh_ without limiting the range of cost variat ion over
which the incentive is effective. To demonstrate this point, assume a _cond

example of a CPIF arrangement as follows :

Target cost ..................................... $10, 000, 000

Target fee ...................................... 700, 000
lV[aximum fee ................................... 925,000

Minimum fee ................................... 475, 000

Sharing formula ................................ 85/15

With an 85/15 share formula, the incentive would remain effective over varia-

tions from target cost of but -+-15% or $1,500#00 (15% of $1,500,000-- $225#00

_md $225,000 added to or subtracted from the target fee of $700,000 results in

fee at either the maximum or the minimum level). Particularly in regard to

plus variations from target c(x_, such an incentive effectivity is unrealistic

becau_ of the cost uncertainties implicit in the use of a CPIF contract. Per-

haps the first question raised by tllis example is whether an incentive arrange-

ment providing for a wider fee swing could not. have been negotiated.

Each of the foregoing examples has demonstrated an equal share upward

and downward from target. There are many other ways the fee pattern may

be adal)ted to specific pricing situations. For example, we may have a 95/5

share _+1()¢/_ from target, a 50/50 share from minus 10% to the maximum profit

and an 80/'20 share from plus 10% to the minimum profit. Chart 2-VII depicts

this fee pattern. This sort of arrangement might be used in a CPIF situation

when the probability of substantial overrun is greater than the probability of

substantial underarm and we want to give the contractor good reason to control
costs and at least minimize the overrun.
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CHART 2--VII.--CPIF with three share lines.
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Cost Contract (CR). The Government agrees to reimburse the contractor
for all allowable and allocable costs incurred ill performance of the contract,
but no fee is paid. Cost allowability is determined in accordance with ASPR

Section XV and any specific provisions of the contract. Because of the no profit
feature, this type of contract lms limited appeal. Generally, use is restricted
to either research contracts with educational institutions or contracts providing
facilities to contractors.

"Facilities" means industrial property for production, maintenance, re-

search, development or test_ The term includes real proPerty and rights therein,
buildings, structures, improvements and plant equipment but it does not include
material, special tooling, military property and special test equipment. It is
policy that contractors will furnish _ll facilities needed for performance of

Government contracts_ However, facilities may be provided by the Government
if necessary to get contract performance or if it is more economical to furnish
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existing Government-owned facilities. To support this policy of priv'tte owner-

ship of facilities, no fee is to be provided or allowed a facilities contractor under

a facilities contract. The opportunity to can1 profit is provided by whatever

other contracts for supplies or seNqces the contractor can get.
When buying l_search efforts from educational institutions, use of a cost,

no fee contract depends on the nonprofit character of the schools and the intrin-

sic attractivene,_ of particular projects. If a project, is in an area of study

which intetvsts an institution's scientists, reiml)ursement of the research cost

can be compensation enough.

Cost-Sharing Co_#racts (CS). The Government agrees to reimburse the

contractor for a predetermined portion of the allow,_ble and allocable costs of

contract performance. This type contract is designed for research and develop-

ment procurements. When contractin_ with other than educational institutions

and foreign governments, you can use the CS contract only when sure that the

contractor stands to receive substantial present or future commercial benefits

from the project. To use this contract, you must, in compliance with ASPR,

show conclusive evidence that there is a high probability of commercial benefit

and get the necess'try approvals. A company's willin_less to share costs should

not be a factor in _urce selection nor should you ask for proposals on a work

statement which you know cannot be completed within the funds available.

Lastly, you should not even hint that acceptance of a cost-sharing contract will

place the company in a preferred position in competition for a possible future
contract.

Cost-Plus-a-F;.rcd-Fee (CPFF). This contract type is designed chiefly

for use in research or exl)]oratory development when the level of contractor

effort required is unknown. It also is intended for u_ in advanced development

when the nature of the work requires it. Generally, dollars involved are sig-

nificant, work specifications cannot t)e defined precisely and the uncertainties of

performance are so great that a firm price or an incentive arrangement cannot

be set up at any time during the life of the contract. The Government agrees
to reimburse the contractor for all allowable and alloc'_ble costs incurred in

performance of the contract. In addition_ the Govermnent agrees to pay the

contractor a fixed number of doll'lrs above the cost as fee (profit) for doing the

work. Allowability of costs is governed by ASPR Section XV and the specific

terms of the contract. The fee dollars change only when the scope of work

required by the contract changes. In pntctice, this contract is at the opposite

end of the spectrum from the FFP contract where price is fixed and a dollar

of cost incurred by the contractor means a dollar less profit. If, in the ter-

minology of incentive contracting, the firm fixed-price contract is defined as

one having a 0/100 share, the CPFF contract type can be described as one with

a 100/0 share. The contractor has minimum cost responsil)ility and, as a result,

a minimum incentive to manage the work effectively and economically. The

following is an example :

Estimated cost .................................. $15, 000, (YO0

Fixed fee ....................................... 900, 000

Estimated cost plus fee .................... $15, 900, 000
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Chart 2-VIII is a graphic presentation of the example.

CHART 2-VIII.--CPFF contract.
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Assume tha£ final costs are $12,000,000 :
Final cost ...................................... $12, 000, 000
Fixed fee ....................................... 900, 000

Final cost plus fee ........................ $12, 900, 000

Despite performa_nce at a cost $3,000,000 less than estimated, the contractor
receives the same fee fixed initially by the terms of the contract.

Assume final costs are $20,000,000 :
Final cost ...................................... $20, 000, 000
Fixed fee ....................................... 900, 000

Final cost plus fee ........................ $20, 900, 000
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Despite performance at a cost of $5,000,000 greater than estim'tted, the contrac-
tor receives the same fee fixed ini,tially by Che terms of ,the contract.

The pattern illustrated in the two assumed situations is at once tile reason

for a_nd the weakness of this c_)ntractual arrangement. Although conditions

which make it necessary to use a CPFF contract do exist, extreme caution is
required so th:tt CPFF contracts will .be limited to those situations where use of

any other contract type would adversely affect the l)est interests of the parties.

Obviously, it is wrong to think that existence of a CPFF contract in a contrac-

tor's plant is a signal for him to slow down and forget ,d_out costs. However,

cost control rne,lsures do lose effectiveness when the extra emI)hasis of an in-

centive arraJlgement is missing. The reason is that meaningful incentives can

make the cost, of alternatives a sigllificant factor in the routine of daily <le-

eision making within all levels of a contractor's management.

Ti_e and Material Contract (T-M). This <'ontract is a vehi('le for buying

time (at a fixed and specified hourly rate which includes direct labor, over-

heads and profit) and materials at cost.

The contr_t is desig_ed to be used in those situations where the amount

or duration of work cannot be predicted and where, as a l_ult, the costs camlot

be estimated realistically. The._ are the conditions under which we buy repair

and overhaul services sometimes, situations where we cannot predict with

confidence the condition of items t_) be repaired.

Although it may be necessary to use the contract from time to time, it.s

usa is not preferred. The T-M contract pi_)vides no incentive for the economical

use of la,bor because the contractor's overhead absorption and his profits c_n

be increased by the exl)enditure of addit:ional hours of direc.t labor. The T-M

contract also may be ,%l)u_d if the ('ontr_u'tor uses lower graded labor than w_

_nticip_rte(t and priced out in the hourly rate. This may I)ellefit, the contractor

two ways. One is that it gives him a favorable differential ill rates. The other

depends on the presumi)tion that the less skilled lal)omrs will take more hours

¢o do the job. These potenlial hazards make it necessary to administer the con-

tract very closely, to _ that the contractor exercises proper coutlx)l and proper
restraint.

Any material needed to i)erform the work required by the contract is to

be acquired by the contractor, lie will be reimbursed the costs of aquisition,

plus certain other costs. Allowable cos_ts of direct materials shall he determined

in accordance with ASPR Section XV, Part '2. Reasonable and allocable ma-

teri.al handling costs may I)e included in the charge for material 'tt cost if they

clearly are excluded from the hourly rate. Sulx.ontract costs limited to the

amounts actually needed to be paid to the sul)contractor will t)e reimbursed,

but no costs arising from the letting, administration or supervision of subcon-

tract performance will be included hcyond those included in overhead covered

by the hourly rate.

The reasoning behind limiting payment to m'tterial at cost, without pro-

vision for profit or fee, is this. First, profit for the contract is provided in the
hourly rate. Second, because it is not possible to estimate in advance the kinds,

quantities and value of materials which may De required during l)erformance,

there is no way to provide for inclusion of 't reasonal)le profit in the material

charge without violating the i)rohibition against cx)_-l>lus-a-percentage-of-cost

contra_ing. Third, when the T-M contract is used to buy maintenance and
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overhaul, we usually want the contractor _to repair rather than replace, to the

extent this is economical, and absence of a provision for profit makes replace-
ment a less attractive alternative.

Labor-Hour Contract (L-H). This contract is the same as a T-M except

that materials are not supplied by the contractor.

KEY FACTORS IN CONTRACT TYPE USAGE. The five key factors

determining contract type selection are the incentive approach, the uncertainties

of contract performance, the environment, the company's accounting system

and the negotiation.

The Incentive Approach. Contracting and pricing policies are based on

the assumption that the type of contract used influences the contractor's per-

formance. The incentive approach is to negotiate a price and contract type

which will motivate the company to control costs. This is based in turn on

recognition that the company's managers are the only ones who can instill and

effect real control over cost. The company cannot be policed into cost con-

sciousness; Government review and administration cannot supply the constant

vigilance and continued management attention that are prerequisites to effective

control of labor, material and overhead costs. When the products or services

being procured are such that we are unable to rely on the forces of competition

to keep performance costs down, we must exert every effort to negotiate con-

tractual arrangements which substitute effectively for the forces of competition.

For this reason, your aim should be to negotiate contracts under which the

profit a contractor earns will vary inversely with the costs of performance.

This is, of course, an essential attribute of firm fixed-price and incentive

arrangements.
The objective of the incentive approach is to establish a contractual cli-

mate in which the many decisions and actions required every day on every level

of company management are likely to be based on acceptable alternatives that

will result in the lowest ultimate cost. Policy should and does emphasize the

positive aspects of the incentive approach, the opportunity for a contractor

to earn increased profits through positive acts of management. However, the

negative aspect may be just as strong in influencing a contractor's decisions.

If the consequence of failure to control costs is a reduction in profit, this pos-

sibility will motivate some managers at least as effectively as will the chance

to earn more profit.

While this discussion of the incentive approach has centered on cost con-

trol and the desire to buy at fair and reasonable prices, there are other situations

where including a special incentive provision is .a means of attaining other

important objectives. These objectives may be a better performing system,

more reliable product, earliest possible delivery or maximum value through the

application of value engineering techniques. Such special incentive provisions

are discussed in the I)OI) and NASA Guide-Incentive Contracting (1969).

Uncertainties in Perforv_ance. One Government objective is to provide

the contractor with whatever degree of cost responsibility a_d incentive is ct)n-

sistent with the circumstances. This implies an analysis of the procurement

situation and an assessment of the uncertainties of contract performance and

their possible impact on cost.
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The negotiated price must be ba_d on, and justified by, all available

and current co_ or pricing data sul)mitted by the offeror. It must be based

on an educated and intelligent interpretation of pre_nt facts and must repre-

sent realistic judgment. Nevertheless, it still is a guess, or more formally, a

conclusion as to what, should happen during a future performance period.

Thus, in varying def.,Tees depending on the procurement situation and the

skills of ,the negotiators, there may be uncertainties with regard to the estimat-

ing _smnptions made. Some of the factors that may contribute to such un-

certainty are: extent of effective price competition obtained; availability of

historical cost and performance information on like or similar work: clarity

and detail of the work statement or specifications; likelihood of substantial

increa_ or decrease from the plant volume forecast at the time of negot'Ntions ;

likelihood of program or design changes occurring sub_quent to negotiations

that will not require contractual changes or repricing; and the likelihood that

anticipated test or production problems will fail to materialize,, or that

unanticipated problems will materialize.

When evaluating the uncertainties present, you may find that they are

closely related to the areas frequently spelled out for consideration in negotiat-

ing contract type. These are type and complexity of the itam, stability of

design, the period of contract l)erformance and length of production run.

Because complexity is relative, it must be evaluated in terms of the extent

of change from earlier models of the _me or similar product. It requires an

analysis of differences. Complexity also may be measured by the number and

type of operations required in manufacture or, if developmental_ the number

and kind of scientific disciplines that must be used to develop the desired an-

swer or prototype. Generally speaking, the greater the number of manufac-

turing and scientific skills required, the more complex the job is and the greater

the cost uncertainties involved in performtmce will be.

Similarly, there is a relationship between the stability of design and the

degree of performance uncertainty. Withou_ reasonably stable design, specifi-

cations may not be firm enough to indicate clearly the scope of effort desired,

and the resulting inability to write a clear, precise statement of work makes

it highly unlikely that responses to a multi-source solicitation will have a de-

gree of comparability high enough to permit award solely on the basis of price

competition. Without reasonably stable design, comparative price analysis is

extremely difficult and the amount, reli,_bility and relewtnce of available cost

data attd prior production experience is reduced. Stated positively, reasonably

stable design permits the establishment of adequate sl)ecifications which in turn,

depending to some degree upon the tyl)e and complexity of the product, makes

adequate price competition possible or ]ends validity to any prior cost and

production informalfion.

Obviously, the lon,oer the prosl)ective period covered by the estimate, the

greater are the number of varialdes injected into the procurement situation.

For example, _r long span 1)etween award and first, delivery may mean a high

degree of desigu, tooling and prototype engineering and testiug. As another

example, projection of a long time span i)etween the first and last direct labor

hour to be expended on a per unit basis may indicate a high proportion of

production engineering and a corresponding high degTee of coml)lexity. Even
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when axr item has been made in qu,_ntity before, a change in production rate

or a.n extension or compression of the prior time span may alter the usefulness

of experienced cost data.

Existence of performance uncertainties does not, in itself, preclude nego-

tiation of a contractual arrangement that imposes significant cost responsibility

upon :_ contractor. What is imlx)rtant is the ability to analyze and agree upon

what the uncertainties are, the likelihood of their happening during perform-

ance and the possible impact on costs if they do occur.

For example, a "contingency" in an estimate does not mean that use of a

firm fixed-price type contract is out. Neither does it mea_n that an incentive

arrangement is beyond consideration. Instead, it must be remembered that

any estimate is a projection of what costs should (or might) be, and the differ-

ence between a realistic estimate and a contingency is one of degree, and not

that one is good and the other bad.

Rather than talk blithely about cont,ingencies, we should think instead in

terms of unsupported or poor estimates. If an event is possible and experience

supports the probability of its occurrence, it may be, suitable for inclusion in the

estimate. When used, however, it may be proper to question the magnitude

of the event if it should occur or there can be a difference of opinion as to its like-

lihood. If based upon factual interi,re_a_lon , either point of view could cause the

estimate to be revised. Thus, negotiation of a FFP contract at a realistic level

may be both possible and appropriate if the uncertainties are identified and eval-

uation of ava,ilable support information leads to a consensus as to the possible

cost impact and likelihood of ocurrence.

We've talked about the subjective nature of evaluating uncertainties and

said that it is all a mat_ter of degree. A fiat percentage factor, referred to

as a plug, a cushion or as water, does not deserve serious consideration. How-

ever, a percentage used to project a price factor may be acceptab]e if there is a

reasonable basis supporting its use. The learning curve exemplifies this. It is

based on an assumption of what is likely to occur, but there obviously can be no

positive assurance that actual events will follow the projected improvement

curve in either slope or magnitude.

Accordingly, in the final analysis, ability to analyze and evaluate per-

formance and cost uncertainties and to negotiate a contractual arrangement

that provides for significant contractor cost responsibility depends on the

adequacy of available supporting information. In turn, decision as to adequacy

depends to a large extent upon the experience, skill and attitude of the

negotiator.

As a program progresses from research through successive stages until

design maturity is reached, increasing amounts and kinds of supporting data

become available. There generally is a direct relationship between the stage

in this progression, the degree of uncertainty involved in contract performance,

the availability and adequacy of support data and the type of contract most

suited to the procurement.

In the earliest stages of research and exploratory development, there is

little meaningful data available, except to the extent that ratios and similar

statistical tools have been developed from study of earlier research or study

programs. Here, use of a CPFF or cost contract may be necessary if the magni-
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tude of performance uncertainties or the likelihood of their occurrence cannot
be measured. However, once the development stage calling for fabrication
and testing of protypes has been reached, definitive data tied to the particular -.,--J

program begin to enter the system. Effective use also can be made of statistical

data from other, earlier programs. If the contract defini¢ion phase is part of the

process, additional data becomes available. It often is reasonable to ask the

contractor to assume what frequently can amount to a significant degree of

cost responsibility. Use of the CPFF contract still may be warranted in certain
advanced development procurements, but by this stage, use of CPIF, FPIS

and even FPIF may become realistic alternatives. As the production stage -_--J

is entered, cost experience on representative lots of completed items or specific

parts making lip tile end item, I)ecomes qvailat)le and use of a FPI or FFP

contract generally is feasible. And finally, when the design has become reason-

ably stable, negotiation of a FFP contract may be considered the only practical

alternative. How soon these events occur will depend to some degree on com-

plexity of the product and dollar value of the procurement.

Of course, there may be many variables in actual procurement situations,

and in some programs the latter stages discussed may never be reached due

to changes in requirements resulting from technological breakthroughs and

advances. The important thing to remember, however, is that with the passage

of time and movement from one procurement stage to another, the experience
of the contractor and the Government increases and the complexity of the

problems, the difficulty in analyzing "rod evaluating performance uncertainties,
decreases.

Contract Environment. In selecting contract type or, if an incentive con-

tract, sharing arrangement, you should have a complete understanding of _he

physical and contractural environment in which the work will be done. Factors

outside of the contract may exert a profound influence on m,tn.tgement decisions

which in turn will influence the progress of the work. For instance, in one

situation, an S5/15 share may give meaningful incentive to control costs but,

in other circumstances, even a 50/50 share might fail to attract management
attention to the contract.

Another facet of the enviromnent factor is that there is no magic, no special

virtue inherent in a given contract type. A FFP which is worth $50,000 and

calls for 10 months of effort probably will get no special management attention

in tt company with monthly billings averaging $'2 million. Any benefits accru-

ing to that one contract would reflect instead the basic quality of management
and the normal effectiveness of the company's operations. Where the company

typically has a great number of relatively small dollar contracts open at any

one time, any incentive to control and reduce costs will come from the type of

contract which predominates, with dollars as the measure.

To he completely realistic, remember that we are trying to influence -_--

management decisions. To do this succe_fully, we must be able to view situa- -_---

tions through their eyes in order to evaluate the relative strengths of different

contractual forces which might influence them.

Account;rig ,_;!/stem. Before reaching agreement on price and contract type,

determine that the contractor's accounting system is suitable for the specific type

of contract you wish to negotiate and that it will permit timely development of
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necessary cost data in the form required by the contract. This may be particu-

larly critical when the clause requires revision of price while performance is

ill progress, as under the FPIS and prospective FPR contracts. It may help to

specify, in contracts requiring such interim revision, that the contractor will

release items to production in such a way as to coincide with _che quantity or

time break specified as the effective point of price revision. Another instance

where the contractor's accounting system may be a critical factor in contract

type usage is where is it desired to place a cost-reimbursement or incentive type
contract and all previous experience with the contractor has been on a firm fixed-

price basis. Whenever any doubt exists as _o compatibility of the contractor's

a('counting system with _he type of contract to be negotiated, consult with the
contract auditor.

Negotiation. There are two princil)les , each briefly stated. One is that

price and contract type should not be agreed to if other terms and conditions

of the contract remain open. The other is that selection of contract type, like

the work statement and all other terms and conditions, requires a bilateral

agreement between Government and contractor. It must represent the best

judgment of both contracting parties concerning the contractual arrange-

ment mest likely to result in maximum effective performance.

PRICE CEILINGS. Fixcd-l)rice incen,tive and redetermination contracts spe-

cify ceiling amounts which are the upper limits to any adjustment in price by

reason of the working of the provisions of those pricing clauses. The best way

to set a ceiling is to look at one as the sum of the maximum amount of dollars

you, as the negotiator, would be willing tc pay and the profit you would con-
sider reasonable at that cost level.

To illustrate:

Company
proposal

Total cost ............................. $135, 000

Profit ................................... 20, 250

Government analysis

Likely Possible

$115,000 $130,000

12,500 7,500

Price ................................. $155, 250 $127, 500 $137, 500

In this situation, your negotiation objective for a target probably would be the

amount it "likely" would cost, l)lus profit consistent with that result. Your ceil-

ing objective would be the lowest figure above target you can negotiate and no

higher than the $137,500.

GRAPHICS. This chapter has been devoted to the question of how to select

the type of contract most appropriate to the procurement situation. This selec-

tion is an important decision. Pictures have been drawn to depict the a_tuat

meanings _)f given contract types and these pictures are called cost/profit charts.

The construction of cost/profit charts, and the analysis of the charts when con-

structed, will be the subjects discussed during the remainder of this chapter.

We already have said that the choice of contract type depends in signifi-

cant me,_sure on the ability to predict the cost of contract performance and

pointed out that the actual cost incurred in the performance cannot be expected
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,to turn out, exactly as predicted at the outset. This presents the problem of

dealing with variations from predicted costs. These variations usually are

spoken of as m_derruns and overruns and we will use tho_ trems, even though

they art not precise.
In the c:lse of a 0/100 FFP contract, an overrun or underrun of cost does

not change the price to the Government. With the 100/0 CPFF contract, the

price changes by the amount of the cost overrun or underrun. If a different

sharing arrangement is u_d, the price changes according to the proportions

of the sharing arrangement. To the Government, the risk is how much will

the price increa_ if the predicted cost is exceeded; to the contractor, the risk

is how much will the profit decrease in the same eircums'tanees.

At the same time, incentives may be introduced to encourage a final, actual

cost lower than the level predicted. In this environnlent, the question to the

Govermnent is how much will price be redu('ed by an underrun from predicted

_'ost; to the contractor, the questi()n is how much will profit t)e increased if

actual co_s are less than predicted. Every negotiation requires ,m analysis so

that an arrangement fitting the situation can be devised and negotiated. An

analytical tool is needed to accoml)lish this objective.
The cost/profit chart is a convenient tool. It is useful in interpreting either

initial or subsequent price proposals and in measuring the effect of variations

from the cost coml)onents of the price. The technique requires a minimum

amount of time and permits a more complete and colnprehensive proposal

analysis.
Cost/1)rofit chart analysis requires arilhmetic gr'_ph pqper, a pair of tri-

angles (or a triangle and a straight edge) and a sharp pencil. The objective

is to analyze a propo_,d price which is the SUln of cost and profit dollars. Graph

paper lends itself to two dimension an'dysis; there are two directions or axes

to which values can be assi_led and which can be designated as representative

of factors that are being considered. In this analysis, lay the graph paper so that

the longer edge 1)econws the horizontal axis and the shorter edge I)ecomes the
vertical axis.
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Draw a straight line in each of two directions parallel to the edge of the

graph paper. Leave a border of approximately an inch, as illustrated in char`t
2-IX. Label the horizontal axis "COST DOLLARS" and the vertical axis
"PROFIT DOLLARS."

PROFIT DOLLARS

Chart 2 - T_

SAMPLE COST/PROFIT CHART

24

2O

16

12

8 m

4 m

0

0

Ol i00
SHARE LINE

I_I0

SHARELINE

1 I I I 1
20 40 60 80 100 120 140

COST DOLLARS

160

A ratio of 5 to 1 (horizontal to vertical) is convenient for the analysis.
That is, if each space on the horizontal axis is equivalent to 5 units or dollars,

each space oil the vertical axis will be equal to 1 unit or dollar. To label, start at

the intersection of the two lines drawn on the graph paper (lower left corner).

Label ,this point O. Using the 5 to 1 ratio to establish and label points on

both axes, there is a total range of cost dollars from 0 to 160 and profit dollars
from 0 to 24.

The chart now is ready for use. As an example, take a price proposal of

$110 which is the sum of $1(10 cost and $10 profit. This price can be plotted as

the point on ,the chart where imaginary lines drawn vertically from the $100

cost and horizontally from $10 profit intersect (point A, chart 2-IX).

There is one other element in addition to cost and profit dollars which,

stated or implied, is common to all contracts. This is the arrangement for shar-

ing any difference between the cost estimated and the cost experienced. For

example, if the sharing arrangement gives the buyer a 0 share of any difference

between the estimate(1 and actual costs, the contract is called firm fixed-price

and the sharing arrangement is described as 0/100, 0 to the Government and 100
to the contractor.
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Once tile sharing arrangrnent is known, additional price points can be

plotted on the cost/profit chart. By adding a 0/100 share to the example of $100

cost and $10 profit, it becomes apparent that with an actual cost of $110, the

seller will have a 0 profit. This is plotted as point B, chart 2-IX. Extending a

straight line through and beyond points A and B gives us a picture of a FFP

contract. This line is not perpendicular to the horizontal axis. A moment's

reflection will confirm that it should not be; any variance from the intial esti-

mate of cost has to be portrayed by a movement from 100 on the horizontal

axis. This variance is absorbed by the seller and in effect adds to or subtracts

from his initially estimated profit.

To complete this test of the graphical representation, assume any variance

in cost. Assuming final costs are $5 le_ than estimated, move horizontally to

the value of $95 (100--5) and then vertically until the diagonal line is inter-

seeted. Profit, at this point, is $15 (point C, chart 2-IX). This same answer is

derived arithmetically ; the underrml of $5 is retained by tile _'ller and becomes

an addition to his ant icipated profit.

A change in the sharing arrangement to 100/0 will change the contract

that the buyer absorbs completely any variance in the co_. This is the cost-plus-

fixed-fee contract. The difference, expressed graphically, is that the line drawn

on the chart becomes horizontal through a single profit dollar value. For ex-

ample, use the initial values of the previous illustration where cost equals $100

and profit, $10 (point. A, chart 2-IX). A second point for plotting call be lo-

cated by assuming a difference between estimated and actual cost. Again, move-

ment is made along the horizontal axis to the final cost value. If .there is all

overrun of $'20 in cost, the final cost totals $1"20. Tile profit (fee) remains at. $10.
Therefore, move laterally on the horizontal axis to the value of $1'20 arid then

vertically to the value of $10 designated by point I), chart '2-IX. By extending a

line through trod beyond points A and D, the CPFF contract is depicted by a

straight line horizontal through the profit value of $10.

V_rious cost sharing arrangements other than 0/I(X) or 100/0 can be agreed

upon by the pa.rt.ies. Because the plotting te<.hniques would be the same for all

such sharil_g arrangements, _t 70/30 will be the only one illustrated. In a 70/30

share, the buyer absorl>s 70% of any varian<'e betwe, en estinmted and actual cost;

the seller a.b_rbs 30%. If the same initial cost of $100 and profit of $10 is used,

point A, chatS, "2-X, is repre_ntative of the price. A _cond l>oint is located

using the procedure described earlier. If _here is an underrun in costs such that
the a_tual cost is $80, the difference of $'20 is shared 70/30; the _]ler's share is

$6. Because this is an undermm, the $6 'l_eeomes _ positive increment that is

added to the initial $10 profit. To plot the second point for the 70/30 share,

move horizonta.lly to :Lc_rst value of $80, then vertically to a profit value of $16

(point B, chart o__X). A straight line through and beyond these points A and

B polq;n/ys gral)hically the effect, of _t variance from target cost for all cost values

f_lling within the _a.le of v'tlues designated on the horizontal axis. This is

subst,'mtiated by using :t third cost wllue, $1'20, reading the profit dollars asso-

ciated with this cost. ($t as determined by moving vertically from $1'20 to the

intersection with the 71t/30 share line) and checking this tignlre arithmetically.

An overrun of $20 in cost, using this procedure, will compute to l_ a cost of

$1'.290,a profit, of $4 and, when the_ a.re totaled, a price of $1.24.
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The price can be determined readily using any of tile sharing a rr'ulgenlents

by adding the cost and profit dollars indicated vertically and horizontally from

aaly point, on the share line. When used this way, the share line becomes the
price line.

Other elements also are charted. The CPIF contract has floor (mininnlm)

and ceiling (maximum) levels beyond which fee cannot be adjusted l)y the
functioning of the incentive share. Chart 2-VI pictured a CPIF with an

85/15 share which 1)cremes 100/0 when the floor or ceiling is reached. To chart

minimum aaad maximum, draw lines parallel to the horizontal axis through the

dollar values designated as floor and ceiling. The relevant price line follows

horizontally along the profit ceiling line until it intersects the incentive share

line, then along the share line to the intersection with the profit floor line. The

relevant price line continues to follow the profit floor line to ever increasing cost
v,_lues.

FPI contracts must have price ceilings. A price ceiling limits the ,total

dollar outlay under the contract to some combination of cost and profit dolla x's

determined at. the outset. In chart 2-X, target cost is shown as $100 ,'tnd ceiling

price as $125 (point D). The 70/30 share line changes abrul)tly at. l)oint C to

a 0/100, FFP line. This new slope is called the ceiling price effeat line and the

point at which it takes effect is called the breakpoint. This is the point where

the combination of costs incurred plus the profit dollars determined by ai)plica-

tion of the contract share arrangement wonld result in a total which equals

exactly the ceiling price. It is the point beyond which the comhination of actual

cost plus incentive profit would exceed the price ceiling. Because, by definition,

we cannot pay more ,than _he ceiling, something's got to give and that something
is the contract incentive share arrangement.

The breakpoint can be computed in the following manner :

Breakpoint=T,%rget cost plus (Ceiling price)--(Target price)

100%-- (Contractor's percentage

share in overnm)

Using the example of $100 cost, $125 ceiling and so forth plotted on chart 9,-X,
the equation looks like this :

Breakpoint=S100 plus $125--$110

100%--30%

=$100 plus $15

.70

=$121.4

Point C is the breakpoint with the value of $1'21.4 for cost and $3.6 for profit.

Another feature which may be included is one we call a convenience factor.

This would be the preparation of printed charts with predetermined, set scales

for horizontal and vertical axes and with printed lines which indicate the per-

centa.ge of profit. A line showing profit dollars as a l)ercent of cost dollars Call
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be constructed by starting at the lower left corner and extending through a

combination of points such that the profit dollars indica.ted are a given percent

of the corresponding cost dollars. This has been done on chart 2-X. At a cost

of $100, a 10% profit is $10. If a line is extended from the lower left corner

through the point indicated by $100 cost and $10 profit, all profit values read

from this line will equal 10% of the corresponding cost dollars. Construction

of other percentage lines in the same fashion permits easy, convenient deter-

mination of percentage values of alternative contractual arrangements. This

can prove handy during analysis and negotiation, handy but not necessary.

Thus, the use of the term "convenience."

The usefulness of cost/profit chart analysis does not stem from nor depend
on the exactness of the values read from the chart. Its value comes from the

complete and ready interpretation of the iml)aet of cost variations which it

permits. In addition, the dependent_ relationship of all elements of a contractual

arrangement is portrayed in a fashion which provides the user a means of

interpreting the realism of each of the elements. To be meaningful, the elements
of a contract must be attainable. Because of this, a contractual arrangement

which meets all the requirements and conditions of ASPR still may be a bad

contract. For example, a final profit equal to 15% of target might seem fair

and reasonable to both parties. If, however, realization of the 15% required

performance at a cost 50% less than estimated and targeted, it could not be

considered meaningful or attainable.

COST-PLUS-A_VARD-FEE CONTRACTS (CPAF). This is the latest, con-

tract type authorized by ASPR. It is a cost-reimbur_ment type contract that is

designed to provide incentive in a 1)ro('urement situation that otherwise would

require straight CPFF coverage. The CI'AF contract says that the Government

agrees to reimburse all allowable costs allocable to the effort and reasonable

in amount. The contractor is to be paid a fixed amount of fee for the work

and also may earn an additional amount of award fee. The added amount will

be decided by subjective evaluation by the Government and this decision is not.

subject to the disputes clau_ of the contract. To insure objectivity in making
his decision, the contracting ()ffleer shouhl consider getting the evaluations and

recommendations of a seperate, independent board.

"*----3
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CHAPTERII

INCENTIVE CONTRACT NEGOTIATION

A. WORK STATEMENT

The subject of negotiating a fair and reasonable price in accordance

with the performance requirements of the work statement is covered in

the ASPR Manual for Contract Pricing. The Incentive Contracting Guide

will only emphasize the importance of the work statement as a base line

for the contract structure. The effective operation of multiple incentives

and cost incentives which include minimum acceptable performance levels

depends more heavily on the definition and understanding of the work

statement than on any other factor.

B. INCENTIVES IN PREAWARD ACTIONS

Since an incentive contract is defined as something that influences

to action, the contracting officer must be concerned that the course of

action will be in consonance with the over-all goals. He must also be

concerned that the contracting actions to be taken will not eventually

impede the attainment of the technical objectives.

While consideration of incentives has involved fixed-price-incentive,

cost-plus-incentive-fee, and, recently, cost-plus-award-fee type con-

tracts, there are infinite varieties of contract structures to be proposed

and evaluated in the preaward phases of procurement. The matching of

the contract structure as well as the contract type with the character of

the work should be an evolving task. The evaluation of several factors

following the development of the work statement and RFP may disclose

that initial procurement plans for incentive contracting are not appropriate.

The effectiveness of incentives depends first on the definition of the

product and its uncertainties. Thus, a major key to incentives lies in

the preaward actions.

C. ADVANC E PLANNING

One of the major benefits obtained from incentive contracting has

been the improved definition which has resulted from the incentive disci-

plines. Greater initial effort in the forward planning stage is more than

compensated in the long run. The forward planning work should repre-

sent the agreed choice of the project, technical, contracting, and

supporting personnel involved. Problems which have been experienced

throughout the acquisition and administration processes have often been

traceable to the language, approach, terminology, and content of work
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statements, solicitations, and evaluation plans. Valuable time and extra
effort on the part of both the Government and the contractors can be
saved in the proposal, source selection, and negotiation processes if
the initial baseline and objectives are communicated in the solicitation.

The planning may be modified after its initial use in Request for
Proposals or during fact finding and negotiation. The planning effort will
identify and quantify to a certain extent the uncertainties. Certain alterna-
tives which appear promising at the start will be discarded in the process
and new alternatives will be generated.

It takes a little longer to develop a simple procurement plan, but
ambiguity, complexity, and disputes can be avoided in later phases if a
small amount of extra effort is used early to determine and justify the
best choice among alternative approaches. Preliminary choices of
courses of action or contract type may be drastically changed during the
preaward phases because no one contract type or course of action is
always suitable to serve all tasks in a program. The continuing evalua-
tion at various points in time will assure that all prerequisites have been
considered when the choice of contract type is finally made.

Preaward evaluation and planning is required the same as price

analysis in connection with every procurement action involving the

selection of a contract type. A thorough evaluation may in the first

place avoid the misapplication of incentives. The extent of the preplanning

and evaluation will, of course, depend on the dollar value, complexity, and

length of the prospective period of the effort to be procured. The dollar

value of the proposed procurement action will be the primary criterion

for determining how much detail is required in the preplanning actions;

however, the relationship of a smaller procurement action with the major

systems and program contracts or with the predominant pattern of con-

tracts with a particular contractor also should be considered.

D. REQUEST FOR PROPOSALS

The Request for Proposals which contemplate the negotiation of an

incentive contract should not be issued until preliminary exploration and

studies have indicated a high degree of probability that the development

or production effort is feasible and minimum requirements for perform-

ance and schedule objectives have been determined. The precision with

which the performance goals can be determined and eventually measured

will largely determine the type of contract contemplated.

The solicitation should describe the type of contract contemplated

and should encourage -- where appropriate -- an alternate contract type

to the one suggested. The proposed contracting process, especially for

research and development, should remain as flexible as required for

good procurement, but the process certainly should not result in an RFP
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requesting proposals on different types of possible contracts ranging from

CP_'_" through incentives to fixed price. This latter example points up

the need for careful advance planning and informed decision making prior

to the issuance of the RFP.

The RFP should not Be an instrument which unilaterally establishes

the contract type. Both the ASPR and the NASAPR provide that the type

of contract to be used will be chosen finally as a result of negotiation
between the Government and the contractor. 1_/ The selection of an

appropriate contract type and the negotiation of prices and all associated

incentive factors are closely related.

In development contracts, the solicitation should describe the

Government's minimum requirements, the performance goals, and the

type of contract which is contemplated. Solicitations of quotations should

specify a preferred contract type, together with an indication of the

criteria and measurable performance goals to be incentivized and their

relative importance. The contractors should be encouraged to submit

alternative incentive plans together with supporting rationale for the

alternative plans or contract type. The RFP should clearly indicate that

the final selection of contract type will be based on negotiation and the

logic of the individual situation.

E. ESTIMATES AND OBJECTIVES

Effective use of statistical data and test results from other, earlier

programs can be used in developing independent estimates and performance

goals for the proposed incentive contracting action. While the nature of

the pricing arrangements on the other work may be important in the con-

sideration of the contract type to be selected, the proposed procurement

may represent "downstream" or follow-on work and may consequently

represent reduced risk. The incentive discipline which requires precision

in development of measurable performance goals will produce increased

reliability in the independent estimate, and will finally result in an

improved pricing action.

An early preaward phase of the procurement process is the best

time to estimate the predictable cost difference between various perform-

ance levels. This is also the best time to be able to use all of the avail-

able project office technical skills in developing a value statement

covering the value of the performance which may be incentivized above

the performance goals.

The baseline for the evaluation of proposals and for negotiation

may be the independent price estimate prepared in the preaward period.

The depth of the estimating, of course, will depend on the value and

complexity of the proposed incentive contract. A large multiple incentive

1/ ASPR 3-403{a),

NASAPR 3. 403.

January 1, 1969
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contracting action will probably be estimated in accordance with the

work breakdown structure and will include detailed estimates of

several work packages.

The extent of the analysis performed in developing an independent

estimate will depend on the availability of technical and estimating capa-

bility and the availability of data and a cost basis for estimating. Work

performed at this time will reduce the time in fact finding and negotiation,

and this effort may be the difference between the critical time requirement

for a letter contract and the time available to negotiate a definitive contract.

In the systems development contracts, this preaward period will also

involve the cost/effectiveness studies which determine and justify the best

choice among alternatives to each of the performance incentive parameters.

This will be the time when first decisions are made concerning the choices

of selecting interim goals or assigning predominant incentive rewards to

final mission performance. These studies will provide technical and cost

considerations in each possible approach. This analysis should produce
a rationale for the selection of the range of incentive effectiveness.

Other important areas for analysis at this stage will include the

degree of configuration management to be employed and consideration of

the extent of technical direction which may be required. These subjects

will also have an impact on the final selection of contract type. Finally,

this is also the time for the contracting officer to coordinate the objec-

tives with the lawyer to assure the compatibility of the incentive plan
with the contractorms legal obligation under the contract work statement

and required specifications.

F. PROPOSAL ANALY SIS

The first and easiest step in proposal analysis involves comparison

with an independent estimate or comparative analysis with other proposals.

If responsiveness to the request for proposals is indicated, price and cost

analysis of the target costs will be accomplished in accordance with

approved techniques and procedures. Incentive proposal analysis, however,

involves consideration of other interrelated factors such as the range of

incentive effectiveness, sharing formulas, and the risk imposed by perform-

ance incentives. The FPI proposal analysis will be especially concerned

with the price ceiling and the point at which the cost range is converted into
a 0/100 share line (PTA).

The analysis of multiple incentive proposals will be much more

complex because the value of performance and the predictable cost differ-

ence between various performance levels will be introduced.
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Cost-profit analysis is the most convenient tool for initial com-

parisons of proposals. The Program Office for Evaluation and

Structuring of Multiple Incentive Contracts (POESMIC)(see Chapter IV)

can provide this capability also.

Cost analysis of the proposal can be performed concurrently with

the technical analysis for purposes of initial evaluations; however, the

results of the technical appraisals must be used to match the stability of

the design and the degree of performance uncertainty with the range of

cost incentive effectiveness.

There is no universal rating plan for comparative analysis when

incentives are involved, and the ranking in the comparative analysis can

be only a preliminary indicator for source selection.

Extracontractual influences should be considered during the proposal

analysis and prior to the negotiation. An analysis of extracontractual

influences may be particularly important as a basis for determining the

selection of performance and schedule incentives, if they appear to be

appropriate. The analysis at this time may help support the issue con-

cerning whether the performance or cost control will occur because of

the incentive, or whether it would have occurred anyway, under any type

of contract. An example of an extracontractual influence might relate to

schedule if the proposed contractor values prestige and has a reputation

for "on time" schedule, an additional incentive for schedule would be wasted.

Extracontractual influences also affect decisions concerning magnitudes

of the incentive rewards or incentive penalties imposed by the share lines

or by performance incentive formulas. There would be a meaningless

distinction between a $25, 000 performance incentive reward and a $50, 000

performance incentive reward in a situation where the contractor's per-

formance standards are already in the top level of a competitive industry

and where the single contract might represent a small proportion of the

contractor's annual sales.

The extracontractual influences which assist in recruitment and

retention of key personnel, the attraction of new business, or the assist-

ance to enter or become stronger in a new field are additional considera-

tions. The "personality" of an organization and the desires for social

approval are also theoretical influences. The analyst must finally con-

sider the capacity of the contractor and the rate of "production" or

utilization of resources compared with capacity. In short, the proposal

analysis which considers extracontractual influences will ask if the

performance or cost control will occur because of the incentive or will

occur anyway. There may be certain instances when this part of the

analysis will show that there are strong influences to motivate the

contractor toward a cost over target.
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Many of the points to be considered in the proposal analysis will

already have been evaluated a number of times (during the development

of an RFP, independent estimate, and possibly cost effectiveness studies),

and will be evaluated again in fact finding and negotiation. The extent of

this re-evaluation depends, of course, on the size of the procurement,

but it is conceivable that certain issues will be realigned a number of times

during the procurement process. This is a "fail-safe" process and may

assist the negotiator to avoid an inappropriate incentive.

The ASPR and NASAPR contain instructions concerning the evalua-

tion of proposals from the standpoint of a basis for selection of sources.

The purpose for this separate coverage is to review the interrelationships

of several factors which may affect the selection of the incentive structure

which is best suited to meet the objectives of the Government.

Experience has demonstrated that most multiple incentive contract

proposals will have unique characteristics which bear on the evaluation

process. These characteristics and the following subjects should be

reviewed, considering the effect on the incentives:

(i) Special funding requirements, if not compatible with the

probability of the Government funding plan, may significantly

change the incentive structure in midstream.

(ii) Performance achievements must be measurable or the

incentive will be ineffective or in dispute.

(iii) Multiple weighting plans (for weights to be assigned to each

criterion which reflect proportionate importance) should be

developed to evaluate the ranges of cost and performance as

well as the target cost and performance goals.

(iv) Technical evaluations must be coordinated with pricing

evaluations to determine most likely combinations of cost

at various performance levels. This coordination of the

analysis across the entire performance and cost ranges of

incentive effectiveness will also provide an insight into the

contractor's understanding of the requirements.

(v) The types of subcontracts contemplated may have a significant

effect on the sharing rates considered for the prime contract.

(vi) Since cost targets or performance goals may be negotiated

later at almost any point in the proposed ranges, the proposal

evaluation should consider the various probabilities for

increments of performance across the entire range.
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(vii) In comparative analysis, careful attention should be paid to

the estimated cost differences between minimum acceptable

and higher performance levels. This is especially important

if any proposals have taken exception to suggested performance

parameters.

G. SELECTION OF CONTRACT TYPES IN R&D

While DoD and NASA policies and regulations provide contract

selection guidance for major weapons systems and space systems,

greater flexibility is permitted in selection of R&D contracts which are

not subject to contract definition or phased project planning. Integral

supporting components or equipment may be in various stages of research

and development and not in accordance with the definition of the major

system.

Technical direction may be influenced by the systems contractors.

The contemplated degree of technical direction and its source also should

have a bearing on the contract type. The ability to establish meaningful

and measurable incentives in the preaward phase may not be compatible

with systems interfaces or Government technical direction which is

proposed by a lower tier project office.

The contemplated choice of contract type should be re-evaluated

at every step in the preaward phase because the rationale may change

significantly during the proposal evaluation or at any point between the

RFP and the negotiation. The contractor's willingness to accept a high

risk FPI contract should not be a primary criterion. Extracontractual

influences may initially support the contractorls choice, but changing

conditions may impact adversely on performance during the life of the

contract. Values of performance between the minimum acceptable level

and a nominal performance goal should be carefully evaluated at different

cost points to assure that the Governmentls trade-off decisions in stating

a preference for a contract type are in accordance with the preferred

performance objective.

In research, exploratory development, and advanced development

effort, the type of contract to be used may include award fee incentives;

however, research, preliminary exploration, or study contracts should

be CPFF instead of CPAF where the level-of-effort required is unknown

or where the performance measurement does not lend itself to the sub-

jective evaluations required by award fee contract. In Advanced Develop-

ment effort, CPIF incentives may be appropriate when realistic cost

ranges can be estimated; however, actions beyond the control of the con-

tractor may cause high sharing rates to be inappropriate. In the first

two categories in the spectrum, there are quite often no definitive or

measurable goals which are not subject to significant change. The

decision to even consider an incentive contract may force a better
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definition and cost estimate which often leads to the proper conclusion

that incentives are, in fact, inappropriate.

It was mentioned earlier that the contracting officer, in accordance

with his concern about uncertainties and in accordance with departmental

or agency instructions, should seek legal assistance to determine if the

work statement in the RFP and the proposal clearly describes what the

contractor and the Government are legally obligated to do. This obligation

varies significantly in accordance with the type of incentive contract to be

selected. The fixed-price type incentive in research and development

shifts the technical risk of non-performance from the Government to the

contractor, and this is clearly apart from the cost sharing arrangement.

Under the straight cost-reimbursement CPIF contract, the contractor

has minimal technical risk of non-performance. In most CPIF contracts,

the contractor's obligation as set forth in the statement of work is to exer-

cise "best efforts t'.

H. PRENEGOTLATION POSITION

The prenegotiation position should include as much of the contractual

arrangement as possible and should not be limited to price. The estab-

lishment of the prenegotiation position and alternatives for various

situations will be another step in defining the incentive contract. This

step involves fact finding with the Government team prior to fact finding

with the contractor; however, the official prenegotiation position may be

established after fact finding with the contractor.

It is especially true in incentive contracting that the prenegotiation

position should be a range of costs, a range of values, and a range of

performance possibilities and probabilities. The objective should specify

a point in the relatively firm ranges, recognizing that the point may change,

even significantly, during negotiation. The trade-off alternatives will have

considered the effectiveness values of a variety of negotiated situations

and a variety of possible outcomes at the time of contract completion.

It must be remembered that fact finding is not a precise period

of time or a discrete conference session prior to negotiation, but, in

fact, is a continuing process from proposal analysis through completion

of negotiations. When knowledge concerning facts is changed, the pre-

negotiation position changes, or the tentative negotiation offer changes.

Since so many of the variables in an incentive contract are inter-

dependent, even in a cost-only incentive, the prenegotiation positions

should include a proper preference order for the several alternatives.

The preference order will represent the relative value of various

incentive structures in consonance with the Governmentts primary

objective. This is sometimes referred to as a trvalue statement wv and is

a prerequisite to the establishment of a profit/fee objective.
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I. PREAWARD PROFIT OBJECTIVES

Decisions regarding what the costs should be at various perform-

ance levels and decisions regarding the confidence in the Government's

prenegotiation position and the contractor's proposal will have preceded

consideration of a profit objective. The development of profit objectives

will deal with target, minimum, and maximum fee in CPIF and target

profit and price ceilings in FPI contracts. The value statement which

puts a price tag on various performance levels interrelated with various

cost outcomes will provide a range of profit above and below the target

profit points.

It is the policy of the Government that contractors shall have the

opportunity to earn fair and reasonable profits or fees with due recog-

nition of particular circumstances which influence profit in individual

procurement actions. Both DoD and NASA want to fully exploit existing

profit and incentive contracting policies which provide for equitable profit

opportunities, giving due recognition to significant factors which influ-

ence earned profit in R&D procurement situations. Thus, the references

to earned profit at various cost and performance positions are in relation

to cost targets and performance goals. The incentive language has for

many years included the terms "rewards or penalties"

The statutory limitations of I0 U. S. C. 2306(d) which apply to fixed

fees under cost-plus-fixed-fee contracts do not apply to incentive con-

tracts. Very wide fee pools for exceptional rewards in situations where

truly exceptional performance is desired and attainable should be encouraged

and permits fees above the normal 15 per cent fee level (10 per cent for

supply contracts ).

J. SPECIAL CLAUSES

Procurement management will continue to evaluate the need for

the development of new or revised incentive contract clauses. The

majority of incentive clauses have been adapted from the standard

clauses prescribed for fixed-price and cost-reimbursement type con-

tracts. Certain clauses and provisions have become standards as

mandatory incentive clauses and are incorporated by reference or

attachment in each contract or basic agreement; other incentive pro-

visions are similarly incorporated only when applicable and agreed

to by the parties for each individual contract.

Incentive contracting often requires use of special clauses to

preserve equity in a particular situation and to provide a clear under-

standing of the rights and obligations of the parties in circumstances

peculiar to this type of contracting. The approach, emphasis, inter-

pretation, and degree of coverage of any special clause should be
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carefully considered because of the possible effect of the clause in the

administration phases of the contract. For example, appropriate

special clauses may be necessary to avoid penalizing the contractor

for incurring unavoidable costs beyond the contractor's power to control.

The following discussion will mention some areas where special

clauses may or may not be appropriate, and the Guide will caution that

the usage of certain inappropriate terms and words in the schedule of

the contract may impact adversely on the operation of the standard

clauses. There have been a few instances where definitions of certain

incentive terms have not been familiar to both parties during administra-

tion. Terms or words which are not used Government-wide or industry-

wide but which have common local usage where the contract is written

may not be fully understood and may be applied differently during

administration in another area. Even familiar words may have different

meanings. Thus, the narrative of an incentive schedule and all special

clauses should be reviewed and approved by Legal Counsel in accordance

with Departmental or Agency procedures. "Usage cannot change a rule of

law, but usage may so affect the meaning of a contract that a rule of law

which would be applicable in the absence of the usage becomes inapplicable:-I/

Special clauses may be appropriate and applicable for individual

contracts. It is important to use terms in the contract schedule and in

any special clauses that are consistent with the standard clauses and

provisions. Some of these are:

(i) Failure of equipment which is not the responsibility of the

contractor but which affects the ability of the contractor to

demonstrate performance under incentive provisions.

(Performance incentives should represent earned incentives. )

(ii) Systems responsibility and overriding incentives applied to

mission objectives in the event of failure of GFE equipment.

(iii) Effect on incentives in the event that incremental funding

allotments are less than agreed necessary for a certain

level of efficiency.

(iv) Effect on incentives when there are waivers of tests or

interim events which relate to incentive milestones.

(v) Overriding incentive applications which become operable

upon the happening of certain unusual or unforeseen events

such as catastrophic failures.

1_/ Restatement of Contracts, _ 339.
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(vi) Partial terminations which do not effect total mission

objectives but negate the possibility of demonstrating
interim incentives and result in a reduced value statement

for total mission success.

(vii) Subjective evaluations and disposition of incentives when

data are insufficient to permit quantitative measurements

of performance. (Contracting officer's determinations

may or may not be subject to "Disputes" clause in certain

circumstances, especially if failure to obtain or retrieve

data is the responsibility of the contractor. )

(viii) Escalation provisions (increase or decrease)for specific

significant elements of cost in long term contracts, and

the method of excluding these increased costs for purposes

of determining earned incentives.

(ix) Methods for effecting changes (e. g. any method which excludes

adjustment of target).

(x) Method and timing of payment for earned performance
incentive s.

(xi) Predetermined and prenegotiated, alternate performance

incentive arrangements which become operable upon the

happening of certain specific events which may make the

primary incentive inoperable, inappropriate, or inequitable.

Most special clauses or special arrangements in the schedule

will be necessary because of technical uncertainties in reaching various

performance levels rather than being based on any cost uncertainties.

Full agreement on all contract terms and special clauses should be

reached prior to or occur at the same time as agreement on price.

The negotiators should guard against the indiscriminate use of

special clauses. In this connection it must be remembered that

certain provisions often result in higher prices being proposed and

negotiated to cover the additional risk from the special conditions.

Special clauses, of course, need the careful review of legal counsel

members of the supporting team because the clauses must contain no

conflicting statements or requirements. It is most important to assure

that special clauses are in accord with applicable DoD and NASA policies,

or overriding policies that support national objectives, and the use of

special clauses must be in accord with ASPR 1-108, 1-109, and NASAPR

1. 108 and 1. 109.
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K. TILADE-OFFS IN NEGOTIATION

The ability to effectively use trade-offs depends on the adequacy

and the understanding of the supporting information. At the conclusion

of negotiation, the price negotiation memorandum should clearly tell

the story about all trade-offs which are consummated.

The price negotiation memorandum should tell what was traded

off and how it was traded off.

Most trade-offs during negotiation have involved profit and

target cost positions; however, the major consideration should be

trade-offs between cost and schedule. Naturally, minimum acceptable

performance requirements, minimum acceptable schedules, and per-

formance goals are not candidates for trading. Acceptable trading

practices will involve concessions in various interdependencies to arrive

at the most reasonable over-all price level in the area of highest

probability. The focus should be on the over-all contract objective --

not just the price.

There is very little reason to use unrealistic maximum fee levels

as trade-offs in CPIF negotiations when there is a very low probability

that the extreme cost positions will be reached. If a negotiation is

particularly difficult in a situation concerning a minimum fee level, it

is not practical to raise a maximum fee level to resolve the issue.

For example, in a $10 million CPIF procurement with a cost RIE between

$8.5 million and $12.5 million, with a target fee objective of $800, 000

and a maximum fee objective of $1. 175 million, there might be a negotia-

tion issue concerning the minimum fee rate. If the contractor was insist-

ing on a minimum fee of $400, 000 (4%) and the contracting officer was

insisting on a minimum fee of $100, 000 (1%), the issue could not be

resolved by raising the maximum fee because of the low probability of

ever achieving the maximum fee. In the first place, the issue has

probably been raised because there is a strong probability that the actual

cost will be above target cost. There still should be the strongest proba-

bility that the target cost position of $10 million will be attained. If there

has been a tentative agreement on the profit value of performance at

$10 million and this tentative value is $800, 000 (8%), the issue may

be resolved by examining the sharing rate for costs over the target cost.

To reach the Government position of $100, 000 (1%) at $12.5 million, the

sharing rate is 72/Z8, while the contractor's sharing objective is 84/16

to the minimum fee level of $400, 000. Apart from reaching a compromise

between the $400, 000 and $I00, 000 objectives, the contractor's sharing

rate of 84/16 could be continued beyond the $10 million cost point to a

position of $11.5 million, at which point the sharing rate could be increased

to accommodate the minimum agreed upon. Another solution might be to

extend the RIE beyond the $1Z. 5 million point to a point that is still within
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a probable range, if the minimum fee issue has developed the strong

probability that $1Z. 5 million is likely to be reached. At this point,

the negotiators might question the basis for the initial determination that

the RIE should be $8.5 million to $1Z. 5 million. If the RIE is found to

be appropriate, the issue then turns on the value of performance at $1Z.5

million. There is a difference in opinion between a price of $12.9 million

($1Z. 5 plus $. 4 million) and $1Z. 6 million ($1Z. 5 plus $. I million).

Beyond the cost point of $1Z. 5 million, the Government will be

assuming responsibility for all costs (100% sharing); the contract will

then be a CPFF contract with a fixed fee level of $400, 000. This may

be appropriate depending on the uncertainties of performance and the

continuing risk for performance to be assumed by the contractor because

plant and personnel resources will still be committed to the project if it

is funded.

In this example, it is seen that the specific incentive arrangement

agreed to must reflect the effect of risk and the total price value at all

points on the RIE. A fee rate of 4% may or may not be excessive at the

highest point on the RIE. There are no predetermined acceptable fee

levels for minimum fee in the same manner that there are no predeter-

mined fee rates for a target fee position. Naturally, the fee swing should

be wide enough to permit the incentive to remain effective over the realistic,

probable range, not the widest possible range. There is no single correct

answer to the issue in this example. Depending on the circumstances,

either a 4% or a I% minimum fee rate may be appropriate and reasonable.

The trade-off in response to tight and loose cost targets and in

response to the size of the range between minimum acceptable perform-

ance and the performance goals should generally be reflected solely by

the target profit objective -- a negotiated target cost that is significantly

higher than the objective should be accompanied by a low target profit

objective and a tight target cost, as supported by cost data, should be

accompanied by higher target profit objective.

The biggest trade-off that could be made would be the trade-off

of contract type. There may be rare situations where an FPI contract

could be traded off for a CPIF contract with continuing sharing of costs

down to some limited negative fee position. The circumstances which

might permit this trade-off will be extremely rare because of the basic

differences in the FPl and CPIF contracts. Apart from the differences

in determining costs under the fixed price and cost reimbursement

type contracts, there are significant differences in legal obligations

and responsibility for meeting performance and schedule requirements.

Some audited costs are negotiated on a fixed price contract, and are

audited and applied to the incentive formula as allowable costs on a

CPIF contract. There may be an average 1.5% disparity in recovery

of costs for unallowables.
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Make-or-buy plans and proposed subcontracting plans, including

types of subcontracts, should be evaluated before trade-off actions are

made during negotiations. Certain subcontracts may effectively relieve

the contractor of substantial cost risk, or the contractor's profit may

be significantly increased because of cost or performance achievements

by subcontractors who will not share in the incentives or who will not be

motivated by flow-down provisions of the incentives. A target fee rate

should not be increased simply to induce a prime contractor to accept a

schedule "penalty" feature if the key component or subsystem is to be

subcontracted on a fixed price or FPI basis with tight delivery requirements.

L. DOCUMENTATION

Documentation supporting the procurement action will probably be

used extensively before the incentive contract is effective and it will

probably be used until long after the contract is physically completed.

It will also serve as the contractual base line during contract administra-

tion. While popular interest in contract documentation is directed pri-

marily to the business aspects of the procurement, the documentation

should be compatible also with the legal and technical interests of the

Government.

Every significant personal judgment used to quantify an element

in the incentive structure should be documented carefully. The reasons

for selection of sharing rate objectives and the reasons for negotiation

of sharing rates should be explained. This explanation, of course, will

describe the confidence in target cost -- the relationship of the data

supporting a cost position with the uncertainties of performance.

Rapid and easy reconstruction of the basis for the incentive structure

will be required first during the review and approval of the contract action.

The FFP and the CPFF contract approvals require documentation to support

the estimated cost and the profit or fee, looking at the reasonableness of

price. The incentive approval process will include a review of the basis

for determining the target positions and the range of incentive effectiveness,

plus the value statement for various positions across the RIE.

The documentation will be required in the second place as background

information, a base line, to assure informed decisions at each step during

administration. This is especially important in the negotiation of changes.

The third major use of the documentation will be to provide informa-

tion for other reviews and investigations (i. e. Renegotiation Reviews).

The maintenance of negotiation documentation and the progress data for

comparison with the negotiation documentation is particularly important in

the case of incentive contracts where questions must be answered concern-

ing the effect of incentives on realized profits. Performance reports to

the Renegotiation Board include information concerning the extent to which

the contractor met targets under incentive contracts and the reasons
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therefor, and the reports include information concerning reasonableness

of cost and profits and the basis for the initial negotiation of target cost

and sharing formula. In summary, the Renegotiation report compares

progress with the initial documentation to evaluate the extent that realized

profits represent earned profits -- earned through extra efforts as

motivated by the incentive structure.

Documenting the negotiation of incentive contracts is more difficult

than for other types of contracts. The quality is not higher, but the depth

of coverage may be greater. This is especially true in the coverage of

the range of incentive effectiveness and the value statement for cost and

performance achievement across the RIE. The negotiator is not only

obligated to document the rationale for selecting a profit or fee value at

target cost, but also must describe the rationale for profit or fee at the

RIE points of cost which are under and over target cost. The documenta-

tion should describe the extracontractual influences which are considered,

and the potential effect if the influences had a significant impact on the

relationship of cost, performance, or schedule incentives. Documentation

concerning the confidence in target cost should discuss the probabilities

of achieving various cost and performance levels. The discussion of

probabilities does not need to be a statistical analysis showing distribu-

tions of risk. It need only represent the realistic conclusions, simply

stated, about technical and pricing judgments concerning most likely
achievements.

Discussion of risk should require a reasonable definition of risk.

The negotiation memorandum should describe the areas of uncertainty

and the degree of uncertainty. Low, realized earnings at completion

of a contract do not necessarily mean that it was a high risk contract --

the low earnings could be the result of poor financial management, or

poor subcontract management in a low risk contract.
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CHAPTER III

COST INCENTIVES

A. INTRODUCTION

Of the three types of incentive parameters discussed in this Guide --

cost, schedule and performance -- the straight cost incentive has received

the widest application. It is also the simplest conceptually: an arrange-

ment is made whereby the contractor's profit, or fee, increases or

decreases as his actual incurred costs fall below or above the contract

target cost. Between this simple concept and the writing of an effective

contract, however, are a number of questions that must be settled to the

satisfaction of both parties. It is not enough merely to include "some"

cost incentive arrangement. The arrangement must be written so that it

offers the contractor a real incentive to meet or better cost objectives;

it must offer him rewards commensurate with the risks he assumes; and

it must not create a situation in which cost is overemphasized or under-

emphasized relative to other procurement objectives. Satisfaction of

these criteria requires that each cost incentive fee arrangement reflect

the characteristics and problems of a particular procurement and an

individual contractor. This Chapter discusses these problems under

both fixed-price-incentive and cost-plus-incentive-fee type contracts.

Discussion will be limited, however, to the cost-incentive-only situation;

ChapterIV of the Guide deals with the problem of structuring multiple

incentive ar rang ements.

B. FIXED PRICE INCENTIVE - COST ONLY

l/
The Fixed Price Incentive (FPI)- contract is preferred over the

CPIF contract by both the Government and the contractor when all pre-

requisites for the selection of the contract type are met. FPI contracts

will not be used when cost or pricing information and performance speci-

fications adequate for the negotiation of firm targets and firm ceiling

prices are not available at the time of initial contract negotiation.

The degree of technical uncertainties should be the primary

criterion for the choice between selection of a CPIF or an FPI contract.

An FPI contract should be selected when there is a reasonable expecta-

tion of technical success within stated, measurable limits.

In considering the extent of risk under an FPI contract, it should

be remembered that an FPI contract assumes all of the risk equal to that

of an FFP contract at a fixed point of cost incurrence prior to the time

I/ Throughout the Guide the fixed-price incentive contract with target firm
-- from the outset will often be referred to as an FPI contract. The FPI

with successive targets will be identified as an FPIS contract.
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that the price ceiling is reached. At the point of total cost assumption,

the contractor assumes full cost responsibility for continuing performance

until completion. On the other hand, the FFP offers the potential for

the maximum profit incentive.

Whereas the CPIF contracts provides for the application of audited,

allowable costs to the incentive formula, the FPI contracts provide for

costs to be negotiated and applied to the incentive formula to determine

the amount of earned profit.

The breakdown of R&D effort into various categories for manage-

ment purposes in DoD and the categorization of R&D effort in Phased

Project Planning in NASA have been accompanied by guidelines for the

selection of contract type for each category or phase. It should be noted,

however, that it is possible for separate parts of a system or subsystem

to fit into a different category or phase than the one which describes the

over-all program. Thus, the contract type must fit the specific work to

be performed, and should not be selected on the basis of the classification

of the over-all program. An FPI contract should never be selected in lieu

of a CPIF contract simply because policy guidelines have stated it is the

preferred type.

The FPI contract should include relatively firm design, specifica-

tion and performance requirements which will permit the contractor to

operate without detailed control or technical direction. Performance

goals and schedule objectives should not be impacted adversely by events

or direction outside of the control of the contractor. This type of contract

equates with a Firm-Fixed-Price type of contract, and to the degree

possible should be administered accordingly.

The ASPR Manual for Contract Pricing (see page Z3) identifies the

ingredients of the fixed-price-incentive contract as:

(i) Target Cost (against which to measure final costs)

(ii) Target Profit (a reasonable profit for target cost at target

pe rfor manc e )

(iii) Target Price (target cost plus target profit)

(iv) Ceiling Price (the total dollar amount for which the Government

wili be liable), and

(v) Sharing formula (the arrangement for establishing final price).
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Those who are involved in structuring FPI contracts also consider

the "cost ceiling" or "Point of Total Assumption" as a critical element

because it is the point where the FPI contract converts to a firm-fixed

price contract (0/100 sharing ratio). Beyond this cost point each cost

dollar reduces the contractor's profit by a dollar or increases his loss

by that amount.

Figure 1 shows a simple FPI structure with the following features:

Target Cost :

Target Profit:

Ceiling Price:
Share Ratio :

$10. 0 million

$1,050, 000 (lO. 5"1o)

$12. 0 million (120% of Target Cost)
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Many of the features of the cost-only FPI contract are similar to

the features of the CPIF contract. These include the range of incentive

effectiveness, target cost, target profit, and sharing formulas that were
also contained in the CPIF contract structure. However, the FPI con-

tract introduces the ceiling price and the location of a cost ceiling or point

where total assumption of cost responsibility is reached. This point has

generally been called the "point of total assumption" (PTA) and represents,

in this example, the point where the share ratio changes from 65/35 to

0/100. Thus, all costs incurred beyond the PTA are in a firm-fixed-price

area and have the effect of reducing profit by one dollar for each dollar of
cost incurrence.

In this example, the intersecting point of the 65/35 share line and

the 0/100 share line is immediately above the cost position of $11.46

million. Thus, at a cost which is approximately $540, 000 below the

ceiling price, there is a profit of approximately $540, 000 {accurately

$538, 500). Locate this intersecting point on the graph (Figure 1)

(PTA) (Point of Total Assumption). The following formula may be used
to calculate the point of total cost assumption:

PTA Cost = Ceiling Price minus Target Price, divided by the

Government Share, plus Target Cost

PTA = $12,000, 000 - $11, 050, 000

.65
+ $10, ooo, 000

PTA = $950,000 -" .65 + $I0,000,000

PTA = $11,461,500
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The point of total assumption appears to be at a graph point

of approximately $11.45 million. This approximation is close enough

for use in developing an approximate PTA position or for use in

developing several alternate objective points. The simple mechanical

method to find the PTA point by counting back a certain dollar amount

from the ceiling price and counting up an equal dollar amount on the

profit scale is an acceptable short cut in graphics. This is just one

example of using graphics to provide pictorial information that is

useful in describing various incentive provisions. Graphics can be

easily applied to show the effect of various interdependency arrange-

ments or to develop and portray curvilinear structures. As one

becomes more familiar with graphics, he achieves a greater under-

standing of the potential of incentives. It is much easier for some

individuals to move a plastic triangle or straight-edge around the assumed

cost points, recognizing the vertical axis as fee or profit and the hori-

zontal axis as the cost line, than it is for them to compute several

mathematical problems during the development of alternative incentive

arrangements.

1. Structuring Technique #1.

In the past there have been two negotiation techniques widely

used in structuring FPI contracts. These are:

Establishing a reasonable profit dollar amount for both target

cost and the point of total assumption (or the upper limit of the range of in-

centive effectiveness). This technique automatically establishes both the

sharing arrangement and the ceiling price. For example: Assume that

the negotiation results in agreement that the following are reasonable --

Target Cost : $10. 0 million

Target Profit: $1,050,000

Assume also that the evaluation indicates a reasonable upper

cost level of $11.5 million and the negotiator believes the contractor is

entitled to $500, 000 profit at this point. A ceiling price is automatically

set at $12. 0 million ($11.5 maximum cost plus $500, 000 profit). Further,

the sharing ratio is set at 63/37.

share:

The following formula is used to calculate the contractor's

Contractor's Share
Profit Pool

Range of Incentive Effectiveness

(Cost Sharing Range)

364-685 0 - 69 - 6
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Cost at - PTA
Cost at - Target

$1 I. 5 million

$10. 0 million

Cos,t Range $ 1. 5 million

Profit-Target
Profit at PTA

$I, 050, 000

$ 500,000

Profit Pool $ 550, 000

Contractor's Share =
$550, 000

$I, 500, 000

.37

1,500, 000/550, 000 , or

Sharing Ratio -- 63/37

The only question remaining is whether the 63/37 sharing arrangement

should also apply to cost under target. Generally it could apply equally

well to either over or below target cost. If a different sharing ratio was

desired for cost below target the same procedure as above target would

be used.

While this approach may have drawbacks it does have the distinc-

tion of providing a rationale for all of the significant ingredients of the

arrangement and does not over-rely on arbitrary percentage factors in

selecting sharing ratios (e. g. 80/Z0, 70/30, etc. )or ceiling price

(115% or 120% of target cost).

Z. Structuring Technique #Z

The other technique often used is to negotiate target cost,

target profit, ceiling price and share ratio individually but base final

negotiation upon simultaneous agreement of all elements of the price.

When all of the elements are properly evaluated and com-

bined this is an excellent procedure. However, too heavy a reliance on

the negotiation for target price may dictate the results of the other

ingredients if there is an over-reliance upon percentage factors rather

than price and value considerations. For example, in the past there

appeared to be a clustering of target profit, ceiling price and share ratio

percentages without regard to the product being procured or the stage of

its development. This clustering of percentage factors could imply that

proper value considerations had not been expressed in the contract -- i. e.

evaluation of what profit the contractor should receive at target perform-

ance and at a given level of cost performance. This could arise from a
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tendency to consider the ceiling price as the upper limit of the range of

incentive effectiveness and not consider the effect of the FFP-like 0/100

share ratio after the cost ceiling (PTA)has been reached.

Figure 2 can illustrate this point by showing the difference between

the upper cost limits imposed by various sharing arrangements at each of

the points A, B, C, and D. While the Government pays 120 in each case,

the difference to the contractor is shown below:

Target Cost = I00 Target Profit -- i0

PTA PTA or Profit At

Point Share Ratio Cost Ceiling Cost Ceiling Ceiling Price

A 90/10 iii. 1 8.9 120. 0

B 80/20 112.5 7.5 120. 0

C 70/30 I14. 3 5. 7 120. 0

D 60/40 I16. 7 3. 3 120. 0

50/50 120. 0 0. 0 120. 0

While the practical effect, as stated, is that the Government pays

120 at any one of the points of total assumption, the negotiator should still

evaluate the cost/profit relationship as influenced by the different sharing

ratios and different ceiling prices. For example, by using the same target

cost of 100 and same profit of 10 and changing ceiling price to 175, the

following cost/profit relationship exists:

Target Cost = I00 Target Profit = i0

PTA PTA or Profit at

Point Share Ratio Cost Ceiling Cost Ceiling Ceiling Price

A 90/10 116.7 8.3 125.0

B 80/Z0 I18.8 6.2 125.0

C 70/30 121.4 3.6 125.0

D 60/40 125.0 0.0 125.0

50/50 125.0 -Z.5 IZ5.0

A comparison of the two charts demonstrates the very minor effect

on profit in the shallower share ratios regardless of changes in ceiling

price (until the ceiling cost point is reached). Notice under a 90/10 share

that increasing the ceiling price by 5 has increased the ceiling cost by 5. 6

while reducing profit by 0.6 from 8.9 to 8.3 percent. Increasing the ceiling

price to 130 from 120 would add to the cost ceiling 11. 1 while reducing the

profit from 8. 9 to 7.8.
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Even an 80/20 share ratio has little effect on changing the ceiling

price from 120to 130. The cost ceiling is increased by 12.5 while the

profit is reduced by 2.5 percent.

The reverse will be obvious. When the ceiling price is reduced

the cost ceiling will decrease by the amount of the differential plus the

contractor's share in the difference (i.e. 130to 120 at 80/Z0 decreases

the cost ceiling by 10 plus 2.5 or 12.5).

What is not so obvious is that this amount varies with each share

ratio and each ceiling price. This is depicted below:

CP-1ZO CP-1Z5 CP-130

Cost Percent Cost Percent Cost Percent

Ceiling Increase Ceiling Increase Ceiling Increase

90/10 111. 1 ) 116.7 ) 2. I 122.2 } 2.8

80120 112..5 ) 1.4 118.8 ) 2.6 125. 0 )
70130 114.3 ) 1.8 121.4 ) 128.7 ) 3.7

2.4 125.0 ) 3.6 .133.3 ) 4.6
60140 116.7 ) 3.3
so/so 12o. 0

* Over Ceiling

Effect of Profit on Ceiling Cost (PTA)

The basic principle for use of contract types stated in the

Armed Services Procurement Regulation is that:

"Profit, generally, is the basic motive of business enterprise.
Both the Government and its defense contractors should be

concerned with harnessing this motive to work for truly

effective and economical contract performance required in
the interest of national defense. "

This is a primary reason for using incentive contracts where

the prerequisites for firm-fixed price contracts are not present. However,

there have been occasions when the cost value of profit has not been clearly

communicated to the contractor. Hopefully the following chart will help

to demonstrate the Government's assessment of cost value -- or the cost

equivalent of profit.

Share Ratio

Cost Equivalent
Per 100 Dollars

90110 l, 000
80/20 500
70/30 333
60140 250

50/50 ZOO
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Another method of demonstrating the cost-value of profit

is to compare the ratio of increased target profit to the profit at cost

ceiling at selected share ratios, as follows:

Assume an increase from 8% to 12% in target profit

@ IZ07O Ceiling Price

Profit

Profit Increase @

Share Ratio 87O IZ7O Increase Ceiling Cost

90/10 6.7 ll. 1 4. 0 4.4

80/20 5.0 10. 0 4. 0 5.0
70/30 2.9 8.7 4. 0 5.8

60/40 O. 0 6. 7 4. 0 6. 7

50/50 (-4. o) 4.0 4.0 8. o

In other words, the contractor profit at ceiling cost varies

from an increase of I0 percent at 90/10 to 100% at 50/50 with any

increase in target profit -- or double the increase in target profit on

a 50/50 share at ceiling cost.

The conclusion is therefore obvious. Neither profit nor

ceiling cost increases vary as much under shallow share ratios as

under steeper slopes. Therefore, reduction in one and an increase in

the other can compensate for the change in either.

Probably a more dramatic illustration comes from the

comparison of cost ceiling (PTA) at various combinations of profit and

share ratio as shown below:

Cost Ceiling at Various Profit Rates

IZ0% Ceiling Price 130% Ceiling Price

Share 8% 9% 107o llTo 12% 87o 97o 107o 11% 12%

Ratio TP

90/10 113.3 1Z4.4 123.3

80/20 I15. 01113. 7 ..126. 3_ 123.7

70/30 1115.7t 114.3 O_130. 1Z5. 7

60/40 113.3 130. 0

5o/5o / 116. o
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The natural effect of this relationship in cost ceiling between

share ratios and ceiling price applies, of course, to profit. The con-

tractor's profit, for example, is 6.7% at either 90/10 at 8% target profit or

60/40 at 12% target profit at 120% ceiling price.

It is certainly not necessary to attempt to evaluate every

possible combination of variables that exist. As a minimum, however,

the negotiator should evaluate his alternatives, the contractor proposals

and what appears to be the final result in terms of this analysis. The few

minutes involved should be justified by the increased knowledge of the

alternatives available during negotiation.

Again, the two simple formulas needed are:

Cost Ceiling (PTA)= Ceiling Price-Target Price

Government Share
+T.C.

and

Contractor's Share = Profit Pool

Range of Incentive Effectiveness

C. COST-PLUS-INCENTIVE-FEE - COST ONLY

Again, the cost-plus-incentive-fee (CPIF) contract should be used

where the uncertainties of contract performance and the related cost of

performance cannot be estimated with sufficient reasonableness to permit

the use of any type of fixed-price contract, and where an appropriate

positive profit incentive is likely to provide significantly more motivation

for cost effectiveness than is found in a CPFF contract.

The ASPR Manual for Contract Pricing states (see page 33):

"In recognition of the cost-reimbursement situation, there are

three characteristics which distinguish CPIF from FPIF and FPIS

contracts. One is the absence of a ceiling price. Second, in the

CPIF situation, costs are reimbursed in accordance with ASPR

Section XV and terms of the contract, while in FPI contracting,

final cost is established in accordance with a negotiated agreement.

Third, under a CPIF contract, the maximum fee the contractor can

receive is subject to ASPR limitations. Maximum fees in excess of

the ASPR limits require approval as deviations. "

It is the objective of this section to expand on these distinguishing

"characteristics" in an effort to explain the Government's preference for

fixed-price-incentive over the CPIF form -- where the prerequisites for

FPI exist.
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Ceiling price under a FPI-cost-only contract as previously stated
is the maximum dollar liability of the Government under the contract.
Of greater interest to Government personnel, however, is the fact that
the FPI contract carries with it the guarantee on the part of the con-
tractor to deliver on schedule a product meeting minimum specifications
for that dollar amount. Of less interest to the Government but of great

interest to the contractor is that failure to comply with the requirements

stated he is subject to Default termination with full reprocurement rights

under the terms of the appropriate clause.

It is for this reason that the Guide stresses the use of a FPI

contract only when the technical (and cost) uncertainties are reasonably

foreseeable and can be evaluated in terms of risk to the contractor.

This characteristic also reinforces the need for evaluation of the

cost ceiling (PTA) -- and profit -- or ceiling price in an FPI contract,

because this is the critical item for negotiation. While the negotiation of

target cost and profit are extremely important in any contract, target

price can more easily be accepted as a function of cost ceiling and share

ratio in an FPI than in a CPIF contract. Obviously, the exception to this

is where ceiling price is a function of target price (i.e. where target price

is negotiated independently and ceiling price is some arbitrary percentage

such as 120_) rather than ceiling price representing the maximum price

the Government is willing to pay for the contract. Again, any approach

taken is correct if all the elements have been evaluated and are satisfactory

to the parties.

In a CPIF contract target cost, RIE and the fee pool (maximum minus

minimum fee for the RIE) are all critical because they are generally inter-

related. In every instance RIE and fee pool are inextricably interrelated.

They represent the limits of the incentive arrangement. Everything outside

_he constraints of fee pool and RIE represents a cost-plus-fixed-fee environ-

ment. This is coupled, of course, with the lack of a guarantee on the part

of the contractor to deliver a required product, on time, at a stated price.

It is for this reason that rewards and penalties associated with product

performance and schedule -- as well as cost -- has increased substantially

during the past several years. Multiple incentive contracts will be discussed

in detail in Chapter IV.

The second distinguishing "characteristic" between FPI and CPIF

contracts mentioned above regarding the use of the ASPR Section XV

applying to CPIF while "in FPI contracting, final cost is established in

accordance with a negotiated agreement" is the stated policy of DoD and

NASA. However, this distinction has not always been fully understood in

the past.
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The third characteristic identified was that under a CPIF contract,

the maximum fee the contractor can receive is subject to ASPR limita-

tions. Maximum fees in excess of the ASPR limits require approval as
deviations. I/ This applies equally to NASA as well as DoD and is subject,

in each case, to the one-time deviation procedure established by the indivi-

dual Department or Agency involved. In establishing this requirement for

a deviation from the 15% maximum fee (10% for supply contracts) it should

be clear that higher profits can be negotiated in exceptional cases -- but,

appropriately only in exceptional cases. An example of this would be a

relatively small contract or subcontract for an extremely complex or

critical item or component. Another instance might be where the value

to the Government for outstanding performance far surpassed the "face-

value" of the contract. Generally, this would be in multiple incentive

contracts rather than cost only CPIF contracts, but each case should be

individually assessed. In the past, it appears that the failure to fully

utilize the profit motive to stimulate outstanding performance was more

a factor of misapplied maximum fees rather than the regulations controlling
them. Often in earlier contracts maximum fees were either too low -- 1 1/2 %

bonus for a 30% underrun, or not achievable as where the contract

provided for a 14% maximum profit at 25% under target when, in fact, the
contractor had to exercise extreme cost control measures in order to

deliver a quality product at target cost.

Quite naturally -- and equally unfortunate for the Government --

there have been cases when the negotiation resulted in a target cost and/or

target fee that were too high thus, again, completely eliminating the
contractorts incentive. For this reason the Guide stresses the evaluation

of every element of the arrangement and emphasizes the obvious point

that the elements of an incentive arrangement are inextricably tied together

and cannot be treated discretely or as severable.

The ingredients of a cost-plus-incentive-fee contract (CPIF) are:

(i) Target Cost (the most probable cost for target performance)

(ii) Target Fee (a reasonable fee for target performance)

(iii) Maximum Fee (subject to Agency control)

(iv) Minimum Fee (may be a "negative fee")

(v) Share Formula (the arrangement for establishing final fee)

You will have observed that the definition of target cost above as

"the most probable cost for target performance" is different than the

definition given previously for target cost under the fixed-price incentive

contract coverage as the cost "against which to measure final costs". For

1/ Maximum fees are administratively limited - not lir_ited by statute.
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either contract type the latter description of "most probable cost" applies

to target cost. However, we are trying to draw the distinction between the

"most probable cost for target performancet' under a CPIF-cost-only

contract and the obligation to deliver a product meeting minimum specifi-

cation at ceiling price (or cost ceiling plus profit) under an FPI arrangement.

This distinction is fundamental. Target cost may not always represent the

target perforrn_nce level. This can be illustrated by the fact that often --

especially under multiple incentives and in many cases under cost only CPIF

contracts -- less than target performance is acceptable. In many cases

this has not been recognized in the past. Often a product meeting less than

target levels -- at higher than target price -- has been the basis of con-

tractor's quotations. This point will be covered in greater detail later

under multiple incentive contracts.

The major difference between the elements of the CPIF and FPI

cost-only contract forms -- as mentioned previously -- is the removal

of the ceiling price and performance guarantees and the introduction of

the "artificial constraints" of the maximum and minimum (including nega-

tive) fee levels. We have previously stated that the boundaries of an

incentive contract are bordered by the P_IE and the difference between mini-

mum and maximum fee levels (fee pool). Beyond the KIE the contractor's

share is zero in the sense that all costs are reimbursable to the degree

allowable by ASPR.

Similar to the failure of the fixed-price incentive contract to mention

the inherent existence of the cost ceiling or point of total assumption,

nowhere is the all important range of incentive effectiveness mentioned

in the '1distinguishing characteristics" of the CPIF contract. Because it

prescribes the total area of the incentive arrangement most of those

involved in structuring and administering incentive contracts consider

the range of incentive effectiveness as the key element for consideration.

Hopefully this will be demonstrated in the many structuring approaches
used in CPIF contracts.

Structuring Techniques

While the Guide suggests that there are two basic techniques

applicable to the structuring of an FPI cost-only contract, there will be

no attempt made to identify all the variations used to reach agreement

under a CPIF cost-only contract. However, the most common examples

for developing a negotiating position have been to:

a. Establish target cost and use pre-determined percentages

for all other elements (e. g. Target Fee 7%, Maximum Fee 10% (÷5%),

Minimum Fee 4% (-5%), Sharing Ratio 85115, KIE _ 20%. This technique

is representative of many of the earlier incentive structures. It is possible

that there are at least two explanations for negotiators taking this approach:
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first, the lack of understanding of the basic objectives of an incentive

contract and second the failure of earlier guides and training courses to

properly express these objectives. The natural consequence was for the

un-initiated to apply the Government's propensity for concentration on

target cost as the key -- and in the case of incentives, the only -- element

of importance in the pricing of a contract.

A variation of this method is to negotiate both target cost and

target fee but still let all the other factors "fall out" on the basis of pre-

determined or arbitrary percentage or equal ratios without a decisioned

judgment for them.

b. Establish target cost, target fee and apply a "confidence

factor" to the sharing ratio above and below target cost to "selected" maxi-

mum and minimum fees, thus allowing RIE to fall out. This could or

could not vary the RIE on each side of target cost depending upon the

respective share ratio and fee level established. This approach is little --

if any -- better than the above because the so-called "confidence factor"

was usually subjective in nature and seldom reflected the actual conditions

which could have been reasonably estimated for cost outcomes above or

below target cost.

c. Establish target cost, target fee, RIE, and sharing ratio

and let the maximum and minimum fees "fall out". While this technique

is superior to either of the above it assumes that the sharing ratio and

the RIE have been evaluated and represent an expression of "value to the

Government". This has not always been the case.

d. Establish through cost analyses the most probable cost

(target), the most optimistic cost (minimum), and the most pessimistic

cost (maximum), establish a reasonable fee for each and calculate the

sharing ratio between maximum fee and target and between target and

minimum fee. This has the advantage -- at least for the pre-negotiation

position or the evaluation of contractor proposals -- of separately evaluating

each of the essential ingredients of the incentive pricing arrangement.

It should be recognized, again, that any approach is satisfactory if it

conveys the Government's desired objective to the contractor for all of the
elements involved.

D. RANGE OF INCENTIVE EFFECTIVENESS

It is axiomatic that cost incentive provisions in CPIF contracts should

be effective over the entire range of possible deviations from foreseeable

cost. The idea is to reduce the probability that the incentive provisions will

run out at an early point in contract performance, thereby creating a CPFF
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situation in which little or no emphasis will be placed on cost control.
Equally to be avoided, would be to extend the sharing arrangement beyond
the reasonable limits of probable cost outcomes thus, in effect, reducing
the fee pool in the "actual" incentive range. The application of this
principle assumes that the maximum fee, if earned, will be the reward
for an outstanding job and that the cost at which minimum fee is paid will
represent a low level of accomplishment.

Range of incentive effectiveness (RIE) is an evaluation of what con-

tract costs are likely to be, expressed in terms of high to low, or most

pessimistic to most optimistic. RIE is a judgment of the range of

probable costs and not an estimate of the range of possible costs above

or below that range. The RIE is the product of cost and price analysis.

It is a conclusion reached after analysis of facts and cost projections

based on those facts. RIE is that conclusion translated into dollars of

target cost, share lines and either price ceiling or fee floor and fee

ceiling. It operates in both CPIF and FPI contracts.

RIE is built up using a series of conclusions which identify the

reasonable limits of individual cost elements and it expresses the conclu-

sion that actual costs can be expected to fall within the sums of those

individual limits. It also implies the further conclusion that final costs

anywhere within the sums of those limits will be characterized as probable,

that they will not be characterized as too high or too low. Basic to the I_IE

concept is the expectation that the contractor will look at contract costs

as work progresses and project, each time, the likely costs at completion.

Basic also is our desire that the incentive arrangement structured at the

outset should stay alive to influence decisions every time the contractor

evaluates his current position to determine probable final costs.

In effect, then, the contractor sets a new target, a new goal, every

time he updates his estimate of costs at completion. The whole idea of

RIE is to make sure the incentives are alive when he does this so that he

will consider alternative costs, so that he will always decide in favor of

the lowest cost alternative which promises results which meet the contract

requirements.

The range of incentive effectiveness is put together during analysis

of the costs supporting a company's proposal. It is built up cost element

by cost element. To illustrate (quite simply):

The company says it will take 10, 000 hours to do a job. Analysis

of the hours leads to the conclusion that the work could be done

for 7900 hours or might take as many as 11,000, but should be

done for about 8600 hours. This conclusion is tested in fact

finding sessions with the contractor, adjusted if necessary and

then combined with similar conclusions about hourly wage rates,
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purchased parts, subcontracts, engineering labor, overheads and

profit/fees. The results are added up, the lows with the lows,

the highs with the highs and the most-likelies all together. The

totals of each category then must be evaluated to see if the straight

arithmetic results also represent acceptable final cost results.

Again, simply:

Low Likely High

Parts $1Z, O00 $12,900 $13,000

Subcontracts 35,800 39,600 40, 500

Direct Labor _-8, 000 34,000 58,000

Engineering 43,000 50, 300 75,500

Overhead & G&A 174,000 195, 2.00 2.30,000

Total Costs $292,800 $33Z, 000 $417,000

Assume then

profit/fee should 2 2
be : 38, 000 30, 0001 18,000

Price $330, 800 $362,000 $435,000

Determined by the technique of profit analysis required by

the department or agency.

Value judgment - the dollars you would be willing to pay at
that cost level.

Evaluation of the totals in the three columns, which might include

a deep look at costs of similar work on earlier contracts, may lead to

adjustment of any or all of the three and obviously, negotiation may reveal

facts which will cause adjustment of elemental and total values.

Assuming the above numbers have been found to be sound, they can

be read to say that the incentive will be effective over a range of costs

between a low of $292,800 and a high of $417, 000 and that variations from

a target of $332,000 will be shared. The CPIF contract (assuming CPIF

fits the procurement situation) should look like this, as the government

team's negotiation objective:
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Target Cost

Target Fee

Minimum Fee

Maximum Fee

Share Ratio

$332,000

30,000

18,000

38,000

8o/zo under target

CS = Fee Pool = 8,000 = .Z04 or 20.4%

RIE 39,200

Share Ratio 86/14 over target

CS = Fee Pool = IZ, 000 = . 141 or 14. 1%

RIE 85,000

For our second example, assume that the only variables are

engineering and direct labor and that parts, and subcontracts are reasonably

firm and further that the contract is too small, by comparison, to effect

overhead rates. The results would be:

Low Likely High

Parts

Subcontracts (FFP)

Direct Labor

Engineering

Overhead and G&A

(144%)

$ IZ,900 $ 12,900 $ IZ, 900

39,600 39,600 39,600

Z8,000 34,000 58,000

43,000 50,300 75,500

177,800 197,000 Z67,800

Total Cost $301,300 $333,800 $453,800

Assume profit/

fee should be 39,000 30,000 13,500

Price $340, 300 $363,800 $467,300

The range of incentive effectiveness over a range of costs would now

be between a low of $301,300 and a high of $453,800 and the negotiation

objective would look like this:
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Target Cost $333,800

Target Fee 30, 000

Minimum Fee 13,500

Maximum Fee 39,000

Share Ratio - 72/28 under target

9000 - .277 or 27.7%

32500

Share Ratio - 86/14 over target

16500 = .137 or 13.7%

IZO000

Naturally, the above figures are subject to change during the negotia-

tion thus effecting the final outcome. Even though the final agreement

rounds the share lines off at say 70/30 and 85/15 {or to some other share

ratio) as a result of a change in either RIE or minimum and maximum fee

levels the final arrangement will be the result of an evaluation of the

respective elements.

Much discussion centers on the question "What is a 'good' target?"

It has been suggested that, "A good target cost is one about which both

parties can agree there is an equal chance of either overrunning or under-

running basing their judgment on all complete and current facts available

at a point in time. "

First, note the emphasis on time. This is recognition of the fact

that as experience is gained, cost estimating reliability improves, and

the numberical value of a "good target" will change. There is no one good

target /or the life of a contract.

Second, the definition says that the estimated target cost should be

one of equal chance of overrunning or underrunning, not equal magnitude.

The idea of symmetry has somehow crept in and people tend to say a target

cost is good + or - 20%. This is rarely true. The magnitude of the poten-

tial overrun usually will not equal the magnitude of the potential underrun.

In the vernacular of the trade, "confidence limits" about a "good target" may

be anything, such as + 30% - 3%, + 18% - I0%, +2% - 30%, and so on. The

fact that confidence limits may be far apart {say + 30% - 20%) has nothing

to do with whether a target is "good" or "bad".

Third, the sharing arrangement on an incentive contract should reflect
the confidence limits. Where the magnitude of the overrun or underrun is
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small, for a given fee swing, the share line should be steeper. Where

the magnitude of the overrun or underrun is great, the share line should

be relatively shallow. Note that the confidence limits establish a range

of possible actual costs. The target is only one point in that range.

Whether the target cost is at the upper end of the range (sometimes we

say loose) or at the lower end of the range (we might say tight) will affect

the share lines. Neither a tight target nor a loose target is necessarily

a good or bad target. Again, we go back to the definition - equal probability

of overrun and underrun makes a "good target. "

Fourth, in incentive contracting, the following characteristics are

associated with the contract types:

Probable Magnitude of

Unde r run Over run

Fixed Price (FP) Small Small

Fixed Price Incentive (FPI) Me dium Me dium

Cost Plus Incentive Fee (CPIF) Medium Large

Normally, for FPI contracts, we would expect confidence limits of -5 to

-10%, +I0 to +Z0%. This means that the target cost could well be toward

the upper end of the range of possible actual costs, or what some people

might call a loose target. Not so, if we have stayed with the definition.

Fifth, there is a tendency to confuse target cost with actual cost and

assume that they are directly comparable. People who follow this logic

would say that a "good" target cost is equal to or less than the actual cost.

This logic is fallacious. We expect variance, in individual cases, between

target cost and actual cost.

Sixth, sight should not be lost of the function of target cost. It has

two main purposes: (1) It serves as the basis of obligation of funds to the

contract, and to company management in establishing a goal. There is

usually direct correlation between negotiated target costs and internal

corporate budgets. Hopefully, the company goal will be less than target

cost. When a close relationship does not exist, there was not a real meet-

ing of the minds that a "good" target cost had been established. (2) The

target cost usually sets the profit level and effects the slope of the sharing

arrangement. The impact on level arises from the fact that profit is

established as a percentage of estimated (target cost). Obviously, this

level will change based on our "confidence" in the negotiated target cost.

86



In summary, there is considerable misunderstanding about the

meaning of target cost. Care should be taken to establish the most

realistic target cost possible and nothing said here should imply

otherwise. However, it is important to recognize: (i) That a good

target cost represents a good estimate at a point in time. It will change

with time. (ii) That a target cost is not absolute, but is a point in a

range of possible actual costs. (iii) Where the target cost falls in the

range of probable costs it will be reflected in the slope of the share lines.

(iv) That target cost and actual cost are not comparable on individual

cases for purposes of determining good or bad target cost. (v) That the

main functions of target cost are (a) to provide a goal for internal manage-

ment, (b) to establish the profit level (with target profit) of the sharing

arrangement, and (c) to provide a basis for funding the contract. It

should also be clearly recognized that very often a target cost is estab-

lished on the basis of the relative strengths or weaknesses of the negotiating

parties and not on the basis of that point which represents an equal chance of

either overrunning or underrunning a cost.

Should the target cost bear any particular relation to the estimated

cost that might be negotiated for the same procurement on a CPFF basis

or, for that matter, on an FFP basis? The target cost should represent

the best, mutually determined estimate of what costs will actually be

when incurred, or, stated another way, that target cost should represent

that figure at which there is equal probability of either a cost underrun or

overrun. These, of course, are the same criteria used for establishing

the estimated cost of a CPFF or an FFP contract, so we may conclude that

the incentive target cost should be the same as the CPFF or FFP estimated

cost. In other words, differences in risk inherent in various contract

types should be reflected, not in the cost estimation process, but in the

establishment of profit (or fee) rates and the range over which the incentive

is effective. It goes without saying that achieving target costs that meet

these criteria is not an easy task. Complete familiarity I/with the ASPR
Manual for Contract Pricing is essential in this regardZ-' The attitude with

which each party approaches cost negotiations is important. Realistic

targets will be unachievable if the Government uses competition to force

unreasonable concessions, or the contractor is permitted to meet the

competitive situations successfully with buy-in prices. Satisfactory tar-

gets cannot be negotiated if the sole-source contractor approaches the

bargaining table intent only in securing the highest possible cost arrange-

ment. On the other hand, when both parties are genuinely seeking realism

and adequate time is given during negotiations to analyzing the task

completely, targets meeting the stated criteria should be possible.

E. GRAPHICS - FIXED-PRICE-INCENTIVE - COST ONLY

In Chapter I, the FPI contract elements were listed as follows:

target cost, target profit, ceiling price, and share ratio. All of the factors

1/See page 3 regarding Selection of Contract Types
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will be agreed upon in the simultaneous agreement on the price. The

graphic structure of the FPI contract depicts the variable cost and

profit outcomes and shows how the contractor's profit increases or

decreases as audited costs incurred and negotiated are below or above

the contract target cost.

Figure 3 shows again a simple FPI structure with the following
feature s :

Target Cost :

Target Profit:

Ceiling Price:
Share Ratio :

$I 0. 0 million

$1,050, 000 (10.5%)

$1Z. 0 million (lZ0% of Target Cost)
65/35

The first step in drawing an FPI contract assumes that the selection

of the FPI type was based on the fact that there was a relatively firm
definition.

In Step 1 of Figure 3A , assume that the initial rough order of

magnitude estimating resulted in an RIE ranging from $8 million to $1Z. 5

million; assume that later definition, proposal evaluation, fact-finding,

analysis, and negotiation have narrowed this range to $8.5 million -

$1Z million. Plot the RIE on the graph.

Step 2: Locate the intersection of the $10 million target cost line

and the $1,050, 000 target profit line. Locate this point on the graph in

Figure 3A (T) (Target)

Step 3: Assume any cost outcome other than target and apply the

cost sharing ratio. For example, assume a cost position of $8.5 million,

at the probable extreme underrun point of the RIE. The cost sharing ratio
of 65/35 equates to 35% of the assumed underrun of $1.5 million. This

has the effect of increasing the profit by $525,000 above the target profit

of $1,050, 000. The intersecting point of the profit line and the assumed

cost line would be opposite the profit position of $1,575,000. Locate

this point on the graph in Figure 3A.

Step 4: Connect points T and U, extending the line beyond either

point. This connecting line and the extended line is the 65/35 sharing line.

Step 5: At this point, note that there are no maximum and minimum

fee points as were used in the CPIF structures. Thus, there is no con-

tractual maximum profit point in the FPI structure; however, there is

a zero profit point which is reached at the ceiling price point. Generally,
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the ceiling price is at some cost point below the point that would be reached

if the cost share line was extended to the zero profit point. In this

example, the cost share line can be extended to $13 million; however, a

ceiling price (the maximum value to the Government) of $12 million was

negotiated (IZ0% of target cost). Locate this point on the graph in

Figure 3B (CP) (Ceiling Price)

Step 6: It is apparent that the 65/35 sharing cannot be applied at

all cost positions greater than the target cost if the ceiling price of

$12 million is to be effective. As the contractor expends cost dollars

beyond $10 million, profit is reduced by 35 cents for each dollar of

expenditure until suddenly a cost point is reached beyond which all expen-

ditures must be assumed by the contractor at the rate of sharing $1 of

profit for each $1 of expenditure. This is the point of total assumption.

The PTA can be found by constructing a 0/100 share line at the ceiling

price point.

In this example, count back $1 million on the graph from the ceiling

price of $1Z million to the $11 million point on the cost RIE. Next plot

the point immediately above this point where the $1 million fee line inter-

sects the line representing a $1 million cost reduction. This mechanically

produces e, point that can be connected with the ceiling price point. The

connecting line is a firm-fixed-price line, or a 0/100 share line. On this

graph, the point is opposite the $1 million profit position and above the

$11 million cost position. This could have been mechanically constructed

by using a $750, 000 point, or a $1,500, 000 point, or any amount that

would produce a connecting line (0/100 share line) which intersects the

65/35 share line. The simple mechnical construction is graphically made

by assuming any point where profit dollars are equal to changes in cost

dollars. This equates to the FFP formula which reduces profit by one

dollar for each dollar of cost expenditure. Naturally, the mechanical

construction method will not plot precise dollar amounts which can be used

as a contract amount; however, the precise amounts can be mathematically

computed by a formula as previously explained.

In this example, the intersecting point of the 65/35 share line and

0/100 share line is immediately above the cost position of $11.46 million.

Thus, at a cost which is approximately $540, 000 below the ceiling price,

there is a profit of approximately $540, 000 (accurately $538,500). Locate

this intersecting point on the graph. (PTA) (Point of Total Assumption)

The point of total assumption appears to be at a graph point of

approximately $11.45 million. This approximation is close enough for

use in developing an approximate PTA position or for use in developing

several alternate objective points. The simple mechanical method to find

the PTA point by counting back a certain dollar amount from the ceiling

price and counting up an equal dollar amount on the profit scale is an

acceptable short cut in graphics. This is just one example of using graphics
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to provide pictorial information that is useful in describing various

incentive provisions. Graphics can be easily applied to show the effect

of various interdependency arrangements or to develop and portray

curvilinear structures. As one becomes more familiar with graphics,

he achieves a greater understanding of the potential of incentives. For

some people it is much easier to move a plastic triangle or straight

edge around the assumed cost points, recognizing the vertical axis as

fee or profit and the horizontal axis as the cost line, than it is to compute

the mathematical problems during the development of alternative incentive

arrangements.

Referring to the example in Figures 3A and B,what is the effect of

decreasing the target profit amount from $I, 050, 000 to $I million and

increasing the target cost from $i0 million to $I0,14Z,860? If the

ceiling price remains at $1Z million, there is no significant effect on the

picture of the incentive structure. Theoretically, the target profit point

could be any place on the share line between $i. 5 million and the PTA

point where the profit is $538, 500. It is likely, however, that the con-

tractor may increase the budgeted objective by $142,860 if the target cost

is increased by that amount, but this may be an assumption without a

realistic basis.

Viewed another way, what is the effect of increasing the target

profit amount from $i, 050, 000 to $I, 200, 000 and decreasing the target

cost from $I0 million to $9,571,4307 Again, there is no significant

effect on the picture of the incentive structure. It was mentioned earlier

the target profit (fee) point could be traded off for cost at any point on

the share line if the RIE remained constant. Good judgment must be

exercised, however, in making this type of trade-off because the target

cost point should be the best, mutually determined estimate of cost at

that point in time, and there should be an equal probability of actual

costs being on either side of the cost target.

The question concerning the increase and the decrease in profit

was asked because this type of trade-off might appear to be an obvious

mathematical solution to compensate for "tight" or "loose" cost targets.

This is not wholly true. The example started out with a target price of

$Ii,050,000. Reducing profit and increasing cost resulted in a target

price of $II, 142,860 in the situation posed by the first question, while

the answer to the second question resulted in a target price of

$I0,851,430. Thus, it is seen that there can be a significant effect

on the price. The difference in price in these situations would amount

to $271,430, or the difference betweena price level of $Ii,147,860

and $I0,851,430. The response to "tight" and "loose" target costs

might be purtially offset by increased target profits for "tight" target

91



costs and counteracted by significantly reduced target profits for "loose"

target costs. The trade-off does not necessarily follow the sharing line

that has been the objective, and the ceiling price (0/I00 line) also may

be a subject for additional negotiation.

In considering the sharing arrangements for an FPI contract,

the simplest arrangement is usually the most effective, and is certainly

the easiest to accept contract changes. Straight-line sharing, or two

broken lines at the most, will easily identify the profit lost or gained

for each cost dollar expended or saved.

The general slope of the share line on either side of the target

point will be determined after a case-by-case analysis of several factors,

including consideration of the extracontractual factors. Precise armlysis

is impossible. After all, it is inconceivable that there might be a varia-

tion in the effect between a 60/40 sharing rate and a 58/4Z sharing rate.

At the same time, it is easy to understand the effect of the difference

between a 50/50 rate and a 65/35 rate. The rate should be as steep as

possible -- steep enough to serve as positive motivation for efficient

management and steep enough to motivate the achievement of higher

performance goals. Naturally, as the share line becomes more shallow,

approaching the 75/Z5 rate, the ceiling price is generally a higher figure.

On the other hand, there is no precise formula for this decision, and the

ceiling price is not extended just because of a shallow sharing rate.

Figure 4B and 4A show graphic portrayals of the 75/Z5 sharing

rate over and under the target cost and the 50]50 sharing rate for over

target and 65/35 under target applied to the same RIE which has been

used in previous examples. While the RIE has been retained between

the amounts of $8.5 million and $12 million, with the same target cost

of $10 million, assume the amount of profit has been increased through

negotiation to $1. 1 million (11%)in the 50/50 sharing example (A),

and the amount of profit has been decreased to $900, 000 (9%) in the 75/25

sharing example (B). Obviously, these structures represent different

situations, and represent the effect of changing target profit during nego-

tiation. This can result, of course, in a broken share line as shown in

Figure 4&. The one thing that both examples have in common is the

ceiling price -- the maximum price of $1Z million which the Government

is willing to pay. This price is effective at all cost points which are

equal to or greater than the cost ceiling or PTA in all of the FPI examples.

The FPI arrangement always reflects the fact that the contractor

is guaranteeing the scheduled delivery of products meeting the minimum

specification of the contract. Thus, the different situations reflected by
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the different arrangements in Figures 4A and 4B might be caused also

by the difference in changing the minimum acceptable specifications

and firm delivery schedule negotiated for each of the previous two

examples. If exceptions are taken which relax specifications, the

effect will be to decrease target cost or over-stated target cost will

result. It is particularly important to note that there can be degrees

of uncertainty in meeting higher performance goals under multiple

incentive contracts but there must be no uncertainty in the fact that

the target cost under a cost-only FPI contract is based on measurable,

minimum acceptable performance goals.

As previously stated, the ceiling price in combination with the

level of minimum acceptable performance is the actual risk indicator

of the contract. Diligence and good judgment in pricing should define

a reasonable target cost. The amount of potential profit above the

target profit which is attainable at the lower end of the RIE is the

increased profit potential payment for increased value. Thus, the

higher profit potential should not be used as a balancing feature to make

an "equitable adjustment" for the effect of the ceiling price. The

balancing aspect, if one is considered, is found in the amount of the

target profit.

The ceiling price represents the maximum price the Govern-

ment is willing to pay for the product -- above the ceiling price (as

above the PTA) the contractor pays 100% of all costs -- below the

ceiling price, all profit_ (above the cost line)should represent earned

profit.

The DoD preference for FPI contracts is appropriate for

development effort whenever based on reasonably firm technical

definition even though the cost uncertainty suggests a high ceiling

price.

F. GRAPHICS -- COST-PLUS-INCENTIVE-FEE - COST-ONLY

The ASPR Manual for Contract Pricing described the graphic

structure of the CPIF contract as two horizontal CPFF lines repre-

senting minimum and maximum fee and separated by an incentive

share line -- or broken share lines. Thus, there are three possible

contracts in the one structure. If the incentive provisions run out at

an early point in contract performance because of unforeseen technical

difficulties or because the KIE was not adequately defined, the contract

will revert to a CPFF situation in which little or no emphasis may be

placed on cost control.
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It is easy to mechanically construct a straight cost incentive.

The graphic structure depicts the variable cost and fee outcomes and

shows how the contractor's fee increases or decreases as actual costs

incurred are below or above the contract target cost. The first con-

sideration in graphics usually centers around the construction of the

share line.

While the Guide has already stated that the share line may have

been "automatically" determined by the minimum/maximum fee points

and the RIE, it is not that simple. Share line while not totally depen-

dent on other factors should not be totally independent. It is interdepen-

dent with several factors and therefore must be a part of the simultaneous

negotiated agreement on all factors. Figure 5 graphically portrays some

of the infinite number of incentive share lines available.

Figure 6 in this part will show a negotiated CPIF contract with

a 75/25 share line. This means, of course, that the contractor has

assumed through the share ratio effecting profit a portion of the risk for

every dollar of cost which is incurred within the RIE. The contractor

shares 25 cents through profit adjustments of the cost of every dollar

spent in the range of incentive effectiveness. Another view could be that

the contractor earns Z5 cents out of every dollar saved, not only the

dollars below the target cost, but in every dollar below the most

pessimistic cost point (i.e. $1Z million}. Thus, the entire sharing

arrangement is designed to motivate cost control. It can be viewed as

a positive motivator in all respects, although the sharing beyond the

target cost is often viewed as an incentive "penalty".

Figure 6 shows the construction of a 75/25 share line. The

share line is constructed after the RIIE has been determined and after a

tentative target cost and target fee are determined as appropriate objec-

tive s.

In Step i, assume that an RIlE ranging from $8.5 million to

$1Z million has been determined to be the most probable range of cost

outcome and that a reasonable profit at those points are $i, 175, 000

and $300,000. Also assume that the most probable target cost is

approximately $I 0 million and the fee value at that point is tentatively

established at $800, 000.

Step Z: Locate the intersection of the $i0 million target cost

line and the $0.8 million fee line. Locate this point on the graph.

{T) {Target)

Step 3: Assume a cost position of $8.5 million; locate the

intersection of the $8.5 million cost and the intersecting fee line. The
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fee value is associated with the assumed cost. The sharing rate of

75/25 determines that the incentive reward will be _5 per cent of the

underrun -- in this example, 25 per cent times $1.5 million equals a

fee increase of $375, 000. The intersecting point would be opposite

the fee position of $1. 175. Locate this point on the graph. ( U }

{Underrun) Connect point T and point U, extending the line beyond

either point.

Step 4: Assume a cost of $17- million. The intersecting point

of the $12 million cost line and the $300, 000 fee line will be at point O.

Fee Pool 875, 000
The formula - CS = _ - 3:, 500, 000 = .25 identifies the 75/25

sharing rate. This can be proofed by applying the share to the assumed

overrun. At the assumed cost of $12 million, the 25 per cent contractor's

sharing in the overrun would equal $500, 000. Thus, the intersecting

point would be the $12 million cost point and opposite the $300, 000 fee

point on the graph. Point O (Overrun) is found to be on the extended
75/25 share line.

Any of the points would represent earned fee.

The slope of the share line is constrained by the minimum/maximum

fee points and the R/E. In the example, in order to hold a 75/25 share

line in Figure 6 and achieve a maximum fee rate of 15 percent and a

minimum fee rate of zero per cent would require the RIE to extend from

$7. ?- million to $13.2 million (28 per cent underrun and 32 per cent over-

run -- see Figure 6). If it is highly unlikely that costs will be outside

of a range of $8 million to $12.5 million, then the wider RIE is meaning-
less. If a maximum fee of $1.5 million and a minimum fee of zero and

target fee of $800, 000 and the KIE were predetermined in the example,

the sharing rate would be automatically determined to be 65/35 for under-

runs and 68 / 3Z for overruns. The very steep sharing may not always be

appropriate for the CPIF situation. But clearly the final cost to the

Government of $9,500, 000 at minimum cost rather than $10, 800, 000 at

target cost makes the fee value at $8 million worth alS.8 per cent fee rate

to the Government. Also, it clearly offers real motivation to the
contractor.

Conversely, an overly conservative share line covering the same

KIE may produce such a small fee pool between minimum and maximum

fee that the effect is almost the same as a CPFF situation. A 90/10

share line would result in a fee swing around target between $550, 000

to $1,000,000. This hardly represents any reward or penalty to the

contractors and is little more than a CPFF contract.
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Look at Figure 7. The graph permits a comparative view of

the limiting or motivating effect of the three sharing situations which

have been described.

G, BROKEN SHARE LINES

Now that we have seen a CPIF graphic example, there may be

several other questions regarding the basic mechanics. One question

usually centers around the construction of the broken share lines. All

incentive guidelines have emphasized that the CPIF contract should be

negotiated so as to provide the widest practicable fee pool that is appro-

priate for the individual situation. There may be occasions -- due to

negotiation leverage -- where the differences in above and below target

situations will result in different sharing rates for different cost variations.

This may permit a wider fee pool in certain cases. The requirement for

a different motivating effect may be another situation which dictates the

use of different share lines above and below target cost. Often, however,

an over-reliance on target cost position or negotiation weakness dictates

the use of broken share lines in a cost-only incentive contract. Usually

this takes the form of a decrease in contractor sharing in overruns.

There have been instances where a break in a share line has been located

at a point which is a variance of five or ten percent of target cost on either

side of the target cost point. There have been examples, of course, of

three or four, or more, different sharing arrangements in a single CPIF

contract structure. This practice is not recommended. It becomes

difficult if not impossible to develop a rationale for a 70/30 share in the

cost to spend $100, and then state that the share in the next $100 should

be 85115. There is certainly no precise point where risk or responsibility

or cost control opportunity should be doubled, or reduced by half. Generally,

a contractor's reward for cost control should start with the planning to spend

the first dollar and should be constant and as high as is justified.

Multiple sharing arrangements are also difficult to administer

because the effect of changes may completely change the original intent

concerning the risk and the probability of cost incurrence which was

structured into the original contract. The contractor's indicated cost

incurrence position, either over or under target, should be taken into

consideration when changes are introduced into the incentive structure

having multiple sharing arrangements.

Relatively shallow sharing slopes near target or a plateau (no

sharing) are not recommended. There is no sound rationale for creating

a CPFF arrangement in the middle of the RIE and incentive structure.

The plateau should not be used to resolve impasses because it eventually

impacts adversely on the contractor as well as the Government. The

plateau degrades the incentive. Thus, the practical effect is to accede

to the contractor his negotiation position.
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Figure 8 illustrates two types of broken sharing arrangements.

Figure 8B is generally preferred over 8A because it provides the

strongest motivation in the relatively narrow area where the cost out-

come should be most probable. It also provides strong, continuing

motivation to control cost in the extended area of possible cost overruns

because of the lower minimum fee.

The dotted line drawn through Figure 8A, however, shows

what little effect the broken share line has on the total agreement. It

appears that the arrangement has been unnecessarily complicated and
confused.

H. BROKEN SHARE LINES - MULTIPLE INCENTIVES

The usual objection to broken share lines in cost-only incentive is

that they generally tend to over-complicate the agreement or result solely

from a weak or poorly conceived negotiating position and are seldom an

improvement over a straight line. The objection to their use in multiple

incentive contracts is that they can negate or even reverse the GovernmentWs

proposed trade-off objective if not properly evaluated.

When broken share lines are used in multiple incentives and evaluated

in terms of the visibility tools explained in the next chapter, they can be

effective. If they are not properly evaluated through trade-off curves,

performance ordering tables, nomographs, etc., as discussed later, they

can destroy the Governmentts value statement completely.

This can be illustrated by the following case example. Figure 9

shows a straight cost curve and a rather elaborate performance curve.

When combined in the trade-off curve shown in Figure 10 the following is

revealed. From 0 to 750 points and from 6000 to 1Z000 performance

points the contractor can spend from $80 million to $1Z0 million with very

little loss of fee. Actually, the $40 million could be spent and the con-

tractor would remain on the same iso-fee line by going from 0 points at

$80 million to 450 points at $1Z0 million. On the minus $5 million iso-fee

line, however, the contractor can go from $80 million to $II0 million if

he gains an increase of only 300 performance points but in order to stay

on the same fee line from $110 million to $120 million he has to gain

3600 performance points.

Another way of expressing the inconsistency in the way this contract
"communicates" the Governmentts value statement is in terms of fee above

and below target. At target cost, the contractor needs to earn 3600 per-

formance points to move from the minus $5 million up to the minus $4 million

iso-fee line. However, at target cost and 6000 points, an additional 3600

points will earn $1Z million in fee.
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It is difficult to understand why 3600 points above target are "worth"

12 times as much above target as 3600 points below target.

With the visibility tools -- both manual and computer generated --

discussed in the next chapter, a complete trade-off capability related to

value can be easily achieved.
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CHAPTER IV

MULTIPLE INCENTIVE CONTRACTS

A. INTRODUCTION

Multiple incentive contracting combines the motivation for tech-

nological progress, timely delivery, and effective cost control with the

ultimate objective of attaining an appropriate balance between performance,

schedule, and cost control -- not necessarily the lowest cost. Obviously,

in cost-only incentives, the emphasis is on the attainment of the stated

performance achievement level at the lowest cost.

To be sound, the concept of multiple incentive contracting must

quantitatively relate profit motivation directly and in accordance with the

Government's objectives. Multiple incentives must identify the alternative

technical levels of performance and place the relative value on the alterna-

tives as affected by the inherent interrelationship between cost, performance,

and schedule decisions. Quite naturally, the objective is to emphasize the

appropriate application of multiple incentives because multiple incentives

can be useless, even detrimental, if they are either improperly developed

or inappropriate.

Multiple incentives should be negotiated within a structure which

gives appropriate weight to basic procurement (and program)objectives.

This includes a balancing of the range of cost and performance goals. The

proper balancing of objectives achieves two important results that have not

always been achieved in the past: first, it communicates the Government's

objectives to the contractor; second, and of greater significance, it esta-

blishes the contractor's profit in direct relationship to the value of the com-

bined level of performance in all areas. It should be assumed that the con-

tractor might be concerned with trade-offs between cost and performance

during the execution of the contract and, thereafter, the multiple incentive

structure should guide him in revising his plans as expectations might

change. In the absence of a clear communication of the desired Government

objectives, this is impossible. The contractor's program and administra-

tive management procedures must provide visibility for trade-offs. Further,

the time to establish the desirable trade-offs for the Government is prior to

the award of a contract or definitization of a change order; after the agree-

ment is signed, it is often too late.

In earlier guidelines, it has always been the premise that the

contractor should be motivated to strive for outstanding results in all

three incentive areas of cost, performance, and schedule, as if all
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three were achievable. In the event that it was apparent that all three
outstanding results could not be achieved, the trade-off decisions should
be made in consonance with the balancing of the mutual interests of the
Government and the contractor.

It does not necessarily follow that multiple incentive contracts
in the past have been designed to achieve this objective. The reason
for this failure seems to fall under two headings. First, the achier-
ability has not always been fully considered by either party to the
agreement. As a result, the contractual "maximum fee" was neither
achievable nor meaningful. Much of the fee assigned was wasted as a
motivating force. In other words, the probability of meeting maximum
performance at minimum cost -- thus, earning maximum fee -- did not
exist. Second, the practice has usually been to treat all elements of the
incentive arrangement independently and therefore as competitive with
each other rather than recognizing that there is no such thing as an
independent variable in a multiple incentive contract.

All multiple incentives must have a cost incentive. I_/ Even a

firm-fixed price contract with performance incentives has a sharing

ratio (i. e. , 0/I00). Specifically, all performance weighting is ultimately

reduced to a profit base. For this reason, all performance elements

are automatically related to the cost sharing ratio. For example, under

a FFP contract, the cost/performance correlation is i to I. Under a

FFP contract with a performance bonus, for every dollar the contractor

spends, a dollar must be earned of performance incentive profit in order

to break even. Similarly, under an 80/20 share, the contractor can spend

$5 to earn a dollar of performance incentive profit and retain the same

profit.

In order to determine the dollar cost-equivalent ratio a contractor

can spend to achieve a level of performance, divide the percentage fee

assigned -- or the incremental difference in fee -- by the contractor's

portion of the cost sharing ratio. For example:

Assume an 80/20 sharing ratio and 1 percent performance fee,

Then: 5.
.z01-773b-

Thus, for each dollar of performance fee the contractor can

spend $5 of the cost R/E and remain on the same total fee curve

or level (i.e., i% fee = $1 fee, $i fee x 5 = $5 cost equivalency).

I/ ASPR 3-407.2(c), NASA PR4-307. Z(c)
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Obviously, this applies equally to the determination of cost-

equivalency regardless of whether the fee is assigned to the cost

incentive or the performance incentive (i.e., under an 80/20 cost incen-

tive, the contractor earns $1 for every $5 he avoids spending).

It is axiomatic that under multiple incentive contracts, the

performance incentive and cost incentive are inextricably interrelated --

through profit. They are not discrete dements that can be considered

independently.

Quite apparently, the RIE's constrain -- or eliminate, if you will --

this relationship. Also, a change in sharing ratio (e. g., the point of

total assumption breakpoint in an FPI contract)would change the cost-

equivalency ratio and could thus disrupt the planned trade-off relationship.

This is one of the reasons a single share line is usually preferred.

Section D. on Performance Incentives will discuss techniques for

arriving at varying values of performance increments where appropriate:

in other words, the methods to be used where the value of performance

changes between minimum and maximum levels.

It is reasonable to assume that trade-offs are made by contractors'

management during the prenegotiation phase, at the negotiation table, or

daring the contract budgeting effort. Later trade-offs are limited gen-

erally to relatively minor decisions or where a major difficulty has

occurred. It is essential, therefore, that the Government execute a con-

tract agreement based upon a complete evaluation and understanding with

the contractor regarding the expected trade-off results -- or the profit

to be earned for any given combination of results.

Most contractual situations are constrained by the practical con-

sideration of technical knowledge, budgetary limits, and changing condi-

tions which affect either technical performance or the availability of

funds within certain periods. It may not always be feasible or desirable

to hold the same objectives throughout the duration of a developmental

effort. Therefore, it is necessary to recognize the need for redirection

and flexibility. This does not mean that the original selection was

incorrect -- many factors may change conditions from those originally

foreseen, however, redirection must be by contractual means.

As a simple introduction to multiple incentives, under FPI or

CPIF structures, assume as an example that a target profit {fee) of $7

and a target cost of $100 have been negotiated as part of a multiple

incentive structure; the other factors involve a cost sharing arrange-

ment of 75/2-5, a performance incentive reward of +$3, a performance
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incentive penalty of -$i, and a schedule incentive penalty of -$i. At a

realized cost of $84 under the 75/Z5 incentive share, and at maximum

performance on schedule, the con tractor's earned profit would be $14

($7 target, plus $4 cost share, plus $3 performance incentive). At a

realized cost of $I16 under the 75/25 incentive share, and at par

performance and late delivery, the contractor's earned profit would be

$2 ($7 target, less $4 cost share, less $I schedule penalty). Assuming

outstanding technical performance under the latter example, the

contractor's earned profit would be $5.

If we look at the relative weightings of the simple multiple

incentive example (assuming a cost RIE of +Z0%0 and the single 75/25

sharing ratio) utilized in the previous paragraph, we see the following:

Positive Incentives

(Rewards)

Negative Incentives

(Penalties)

Cost +$5. oo (6z. 5%) -$5. oo (-71.4%)

Performance + 3.00 (37. 5%) - 1.00 (-14.3%)

Schedule None - 1. 00 (-14.3%)

Total +$8. 00 (100%) -$7. oo (lOO. 0%)

Maximum Fee = $7.00 + $8.00 = $15.00 (15%)

Minimum Fee = $7.00 - $7.00 = $0 (0%)

This is a compartmentalized incentive structure with each factor

presumed to be operating independently; however, as stated earlier

there is always an inherent interrelationship where one factor impacts

on another factor.

In the past, many incentive contracts were "structured" as simply

as the example used. Specifically, the factors were either assumed or

backed into by selecting predetermined limits (such as 75/Z5 share,

15% fee pool and "weighting" the pool -- cost i0% fee, performance 4%

fee and schedule 1% fee). The question that should be asked now is how

these factors were selected. For example, why the 15% fee pool? Was

it because that is the regulatory limit imposed, which requires higher
exceed91/level approval to _ Or was it because 15% was considered a

fair profit for maximum performance, on time, and at minimum cost?

What about the assignment of weight between cost, schedule, and

performance? Was it because the cost saving of $40 was worth $i0

I/ ASPR 3-405. 4(c) and NASA PR 3.450(f). Under these provisions, fees

in excess of 15% for R & D must be referred to higher level for approval.
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and therefore on a cost equivalent basis that schedule was worth

(1 ) -16
$4 (.-'2"_ = 4 ) and performance worth $16 (.Z5(4 ))

Another series of questions which should be asked:

Is minimum performance, and late delivery, at minimum

cost worth $10 of fee ?

Is minimum performance, and late delivery, at target

cost worth $5 of fee ?

Is maximum performance, and late delivery, at target

cost worth $9 of fee ?

Is maximum performance, and late delivery, at maximum

cost worth $4 of fee ?

There is really nothing wrong with this approach if the answers

fit the questions -- the key to a successful structure is asking the right

questions and then being able to supply the right answer. As can be

demonstrated from this simple example, some of the answers can be

quite complex.

In this case, we have told the contractor that the "value" to

the Government of going from minimum performance to target per-

formance is "cost equivalent to $4" ($i fee),while going from target

performance to maximum performance is worth $1Z ($3 fee). Why

then is it worth three times as much to exceed target performance as

it is to achieve target performance? Why should the Government be

willing to pay Z0 actual cost dollars ($80 to $i00) to achieve target

cost and only I actual dollar to achieve target performance when it is

willing to spent 40 actual dollars ($80 to $1Z0) but only penalize the

contractor a fee of 5 actual dollars for "poor" performance ?

Or as in this case, why should the Government pay only $95

($80 Cost + $15 fee) for maximum performance in all three parameters

when it is also willing to pay $17-0 ($1Z0 + 0) for minimum performance

in all three parameters ? Is the minimum system really worth $25 more

than the best results ?

Wouldn't the Government achieve a better arrangement by offer-

ing the contractor the $95 for target performance at minimum cost or,

even more realistically, pay him $115 ($i00 cost + $15 fee) for maximum

performance at target cost ?
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In the past, nearly all incentive contracts have been structured

so as to require the contractor to deliver a product meeting maximum

performance requirements, at earliest delivery, and at minimum cost in

order to "earn" maximum fee. If our previous definition of target cost--

the most probable cost outcome at target performance -- is correct, then

is it realistic to assume that the contractor can achieve minimum cost

at maximum performance? If it is, then the incentive is meaningful. If

it is not, then, of course, the so-called maximum fee is meaningless and
wasted.

It is suggested that in most CPIF-multiple incentive contracts

that the Government's best interest would be served by receiving a

product satisfying the "maximum performance" requirements at target

cost--thus, justifying a maximum fee to the contractor.

Certainly, it seldom appears reasonable that the "value" to the

Government is such that it would pay less actual dollars--in terms

of cost equivalency--to reach target performance than to exceed target

performance. While the cost/performance relationship could well be

equal above and below target, it seldom--if ever--should be less between

minimum acceptable and target than above.

Where target performance is of significant value to the Govern-

ment, the contract may provide that no cost incentive fee can be earned

unless target performance (or where appropriate, an acceptable perform-
ance level) is obtained.

The other side of the coin is to prevent massive overruns by

charging to performance fee, costs exceeding a specified amount. (See

page 174, Protection Against Massive Overruns.)

Techniques for properly developing the relative value to the

Government for incremental changes in performance will be discussed

in Section D. I.

B. TARGET COST

This Guide will consciously over-emphasize the establishment

of the minimum and maximum position of the range of incentive effective-

ness, because it is believed that often not enough attention has been

devoted to these critical elements in past incentive contracts. As

stated, however, the target cost is usually basic to the successful

completion of an incentive arrangement. Especially in multiple

incentive contracts it is essential that the target cost be based upon a

specified performance level.
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In a cost-only incentive arrangement the target cost is based

upon minimum acceptable performance. In a multiple incentive contract

this may or may not be the case. Here, however, there should always

be a deliberate effort to evaluate any cost variation between minimum,

target and maximum performance. If there is a real possibility of

variation from target cost based upon the levels specified then consid-

eration should be given to the techniques described in Chapter VII,

Exceptional Method of Structuring Multiple Incentive Contracts. Often

this element can be accommodated by the proper assessment of the

"value statement"--e.g., placing maximum fee on achieving results on

other than outstanding performance in all areas. As previously stated,

the Governmentls objectives maybe satisfied by either receiving target

performance at minimum cost or receiving maximum performance at

target cost. Paying maximum fee under either condition will often

result in a lower cost to the Government. It should naturally follow

that minimum fees for failing to achieve target cost or performance

would be lower than under the so-called conventional arrangement.

Obviously, the essential ingredient is the establishment of good

targets within a determined range of incentive effectiveness.

The precision with which the performance objectives can be

defined and measured will largely determine whether or not a multiple

incentive is appropriate.

A multiple incentive contract with performance aspects inter-

related with the range of probable cost is designed to motivate the

contractor to achieve or surpass stated performance levels or goals.

Multiple incentive features provide for increases in the fee to the

extent that performance levels are reached or exceeded, and provide

for decreases to the extent that these levels or goals are not met.

Performance incentives in multiple incentive contracts can be

either rewards-only (usually recommended for FPI contracts)or penalty-

only, or can be a combination type with a potential for rewards for

performance achievements which surpass stated goals and penalties

for achievement levels which are below stated goals but above minimum

acceptance levels.

By the selection of a CPIF contract, both parties have agreed

that the cost and performance uncertainties are such that a wide range

of outcomes is possible. If the design, specification, and performance

requirements are relatively firm, an FPI contract would have been con-

sidered. At the same time, the cost and performance uncertainties in
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a CPIF type must not be unlimited. The range of probable cost and the

range of performance must be realistically defined within limits that still

permit meaningful incentives to operate. It is not enough to have "some

incentive" in this type of arrangement as "token incentives" can be more
detrimental than no incentive at all.

A multiple incentive which includes performance may cost

money in a contractual sense in the instant contract, but can have a

strong potential for lower overall cost, or increased cost effectiveness.

At times it may cost more money to improve performance but it does not

cost more money to provide effective management to assure improved

performance. It will be presumed that the multiple incentive can guide

as well as influence contractor efforts toward improved performance.

If the level of performance will occur anyway, without the multiple

structure, the incentive is useless and may be costly.

It is important that the phrase "balanced incentive structure" is

properly understood. A balanced incentive does not mean that half of

the incentive fee pool is allocated to rewards and half is allocated to

performance, or a 33=1/3 percent allocation to each of the cost,

performance, and schedule areas. A balanced incentive structure will

identify alternative technical levels of performance, and the relative

fee value for each of the alternatives at various cost positions and will

communicate the Government's priority for preferred actions. The fee

level for any combination of achievements should be in direct relation-

ship to the Government's value statement for that particular level of

overall achievement. Thus we see that equal allocation is not implied --

but rather that the desired emphasis is properly balanced with

the procurement objectives.

Even in the simplest multiple incentive contract, there will be

a large number of combinations of cost and performance which may

yield the same fee. This effect is called a constant fee curve when it is

plotted on a graph. For many operations, manual mathematical com-

putations may be used to produce rough plots of the curve. For complex

contracts, for major contracts, or for any arrangement involving

several performance parameters, it is recommended that available

computer programs be used to develop the curves. The computer plays

a time-saving role in comparing the proposed structures with the

objectives.

Co MULTIPLE INCENTIVE CONTRACTING SERVICES

The Program Office for Evaluating and Structuring Multiple

Incentive Contracts (POESMIC) has been established to provide all

Army, Navy, Air Force, and NASA procurement installations with the

following services:
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• A computer capability to aid in analyzing, evaluating,

and structuring of multiple incentive contracts.

Technical advice and assistance to program users.

Research in advanced multiple incentive methodologies

and related topics.

The Air Force Space and Missile Systems Organization (SAMSO)

of the Air Force Systems Command was assigned responsibility to provide

these services on 1 April 1968. The use of POESMIC's services is

required on all new Army, Navy, and Air Force multiple incentive con-

tracts over $5, 000, 000 and is encouraged by NASA.

The primary mission of POESMIC is to assist procurement and

technical personnel throughout the Department of Defense and NASA in

structuring multiple incentive contracts which will reflect and communi-

cate the requirements and goals of the Government. The use of the

computer makes achievement of this mission easier through additional

visibility; it does not independently develop more complex structures.

POESMIC strives to assist in developing simple, clear incentive

arrangements which have only the sophistication necessary to express

meaningfully and closely the Government's requirements and objectives.

Because the structuring of a multiple incentive contract is an

iterative process, POESMICts services should be used several times

during the acquisition cycle• For instance:

In preparing the incentive portion of the Request for

Proposal (RFP)

In evaluating the incentive portion of contractors'

proposals

In preparing the incentive portion of the Government's

pre-negotiatiou position

In evaluating alternative incentive structures during

negotiation

In evaluating the incentive portion of the final negotiated

contract

In evaluating the effect that proposed changes have on

the incentive arrangement during the administration of

the contract, and in restructuring, if appropriate.
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Government employees can use POESMIC's services at all (or any) of

these stages in the acquisition cycle. The optimum time to contact

POESMIC is before the issuance of the RFP. By establishing contact

early in the procurement cycle, POESMIC can provide services through-

out the life of the contract. Late utilization of POESMICIs services,

however, does not preclude an evaluation of an existing contract

structure or assistance in handling follow-on changes to that structure.

POESMIC operates and maintains computer programs which

provide the following visibility tools:

Performance versus Performance Points Curves

Performance versus Incentive Fee (Profit)Curves

Performance Ordering Tables

Pe rfo rmanc e No mog raph s

Cost versus Incentive Fee (Profit) Curves

Trade-off Curves (Constant Fee (Profit) Curves)

Cost-Performance-Schedule Ordering Tables

Cost-Performance-Fee (Profit) Nomographs

These visibility tools and their use will be discussed in detail in the

following portion of the guide.

The services provided by POESMIC are relatively new to the

procurement field. Therefore, personal contact is best. If circum-

stances will not permit a personal visit, initial contact can be made

by writing :

HQ SAMSO (SlVlKPD)

AF Unit Post Office

Los Angeles, California 90045

or phoning 643-2591 (Area Code 213) or Autovon 833-2591. To

accomplish an evaluation of an incentive arrangement or to assist in

structuring a new or revised incentive arrangement, POESI_41C needs

only information which should already be available. For a summary

of the data they require, see Section D. 4. c., page 165.

To help procurement agencies understand the services and

visibility tools provided by POESMIC, special training sessions can be

arranged through POESMIC.
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D. MULTIPLE INCENTIVE STRUCTURING

The process of including performance in an incentive structure

must logically begin with the determination of the "value" of the character-

istics which will be incentivized. The multiple incentive contract should

reflect the importance to the Government of various cost, schedule and per-

formance outcomes by relating the dollar value of these outcomes, through

the profit assigned, to each part of the multiple incentive structure. To

accomplish this goal a multiple incentive structure should be developed in

a logical sequence; this can be done manually or may be supplemented by

the visibility tools provided by POESMIC or a combination of the two. It

should be stressed that either manual structuring or computer techniques

are designed to assist in communicating effectively the Government's

objectives to the contractor by assigning profit in direct relationship to the

value of the combined level of performance in all incentivized areas.

This section explains the sequence for developing a multiple

incentive structure either manually or by computer techniques. At the

conclusion of this discussion, on page 165, a g_neral listing of the data

requirements needed by POESMIC has been included for reference.

In parts 1 and 3 (POESMIC Steps I - VIII) of this section, the zero

(incentive dollar} level of the performance incentive will correspond to

target or par, with rewards and penalties around that level in relation to

the "value" differential to the Government of performance changes; this

assignment is based upon the assumption that the contractors proposed or

will be proposing to the target system. This, of course, will not always be

the case. It should be kept in mind in developing an appropriate incentive

structure that a contractor should not he any better or worse off at the

outset of a multiple incentive contract than with any other type of con-

tract where he proposes to a minimum system. If the contractor(s) pro-

posed or will be proposing to a minimum system (i. e., their proposed

target cost will be based upon that system), then a rewards-only perform-

ance incentive would be appropriate; however, if target cost is based upon

a target performance system, then that would be the zero performance

incentive level, with rewards and penalties above and below that target level,

respectively.

Schedule incentives will not be treated in this section since they

would generally not be handled any differently than a performance parameter

(i. e., weighted within the 100 performance points). See Chapter V for a
discussion of schedule incentives.
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The techniques used in structuring a multiple incentive contract

suggests a seven-step procedure summarized as follows:

Step I is to identify those key parameters whose improve-

ment will add to overall mission accomplishment.

Step II is the formulation of minimum and a maximum level

of performance (RIE) for each parameter selected. The

minimum must be high enough to satisfy the mission; the

maximum should not be so high that it is unattainable.

Step IIl is rating the performance parameters by weighting

each parameter according to its relative importance, and

as signing this weight to the maximum performance level.

The sum of the weights (of the maximum levels) of each of

the parameters should be 100. Zero is assigned to the mini-

mum level for each parameter. Then, the number of points

assigned to target performance for each parameter is chosen.

Step IV is the evaluation of the performance arrangement.

Tools available to assist in this evaluation are performance

versus performance points curves, performance versus

incentive fee curves, performance ordering tables, and per-

formance nomographs. An analysis using these tools will

assist technical personnel in selecting the best technical

combination possible.

Step V relates the Government cost estimates withthe tech-

nical combinations selected in Step IV. Estimates such as

range of probable cost and target cost should be arrived at

through a cooperative effort between procurement and technical

personnel. At this point, an in-house estimate is probably

not final, but it will serve to establish a cost-performance

relationship which can be used for the initial Government

negotiation position as well as for the RFI D planning and

preparation, and proposal evaluation.

Step VI is the development of the cost-performance relation-

ship. This step is an iterative process where the cost versus

fee (profit) curve is developed and then compared with the

performance structure(s), developed in Steps I through IV,

by using cost versus performance trade-off curves, cost-

performance- schedule ordering tables, and cost- periormance-

fee homographs.
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Step VII is the final analysis of the entire incentive structure.
This includes analyzing the trade-off curves, tables, and
homographs from Step VII to determine acceptability of the
co st- performance trade- offs (value statements) developed.

The first four of the above steps comprise the development of
appropriate and acceptable performance parameters.

i. Performance Structuring (Steps I thru IV)

Step I- If the planned contract is intended to contain incentives on

cost, performance and possibly schedule, then it is imperative that tech-

nical personnel identify the critical system's factors (potential incentive

parameters) as early as possible in the procurement planning cycle. The

selection of performance parameters by technical and procurement person-

nel is one of the most important steps in the entire structuring process.

It is important to realize that performance incentives should be used only

when the Government desires improvements in product performance, and

not simply to counterbalance the cost incentive. These improvements in

performance must be based upon military worth or Government "value";

a determination must be made, even if subjectively, that there is value in

performance increases, since this is the basis for determining whether or

not there should be performance incentives.

The criteria for selecting incentive parameters depend primarily

upon the mission of the system or subsystem to be developed. Technical

specialists must determine which parameters are the best measures of

mission effectiveness. It is important that they re-evaluate them as

thoroughly as possible to make certain that only proper and necessary

parameters have been selected. The number of parameters selected is

not critical; but their relationship to total performance is essential to the

proper balance of the structure. However, as the number of parameters

increases, the performance incentive dollars available for each parameter

decreases. Therefore, the contractorts motivation or emphasis on a

given parameter may decrease e.ven if he understands the parameter's

relative role in total mission performance. Also, the performance para-

meters selected should be as independent as possible (not direct functions

of each other). For instance, if the only reason for incentivizing weight

was to get more speed, it would probably be better to place the extra

incentive dollars on speed and make weight a "guarantee".

As an example, assume that for an aircraft development contract,

the Government selects altitude, weight, maintenance hours per flight

hour, and airspeed as the performance characteristics most representative

of mission effectiveness and that the contractor will be asked to develop his

cost proposal on target performance.

364-685 0 - 69 - 9
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Step II: After selecting the performance parameters, then

identify a minimum acceptable, a par, and a maximum desirable level for

each performance parameter. Be careful to set each minimum at an

acceptable level so that the overall system effectiveness will be satisfac-

tory, even if the contractor does poorly (minimum acceptable) on all

incentivized parameters. Also, the upper limit of each range should be

attainable by the contractor without any significant technological break-

throughs or major variances from the design approach. Just as the aggr_

gate of minimum performance levels must define a level of performance

acceptable to the Government, the aggregate of maximum performance levels

must be achievable within the scope of t]_eprocurement. As stated pre-

viously, the par (or target) levels, in this example, are the performance

levels desired by the Government and will be the levels for which the

contractor(s) will estimate and propose their target cost(s).

The technical performance criteria can be, in most cases, pre-

cisely defined for specific system elements such as a missile propulsion

system, a fire control system, or a radar surveillance system. The

criteria (minimum, par, and maximum) should be expressed in terms such

as pounds of thrust delivered, combat radius, speed, or similar measures

that can be determined by fairly direct measurement. Continuing from the

example introduced in Step I, assume the following ranges and targets

have been defined.

Minimum Pax" Maxi_

Airspeed (kts) 4,300 1,400 1,550

Maint Hrs/Flight Hr 40 25 15

Altitude (ft) 50,000 60,000 75,000

Weight (lbs) 38,000 35,000 30,000

Step III: Assign the percentage of importance to each performance

parameter selected. This percentage determination is based upon the

technical personnel's best judgment from all information currently available.

The problem becomes one of splitting the 100% available among the per-

formance parameters. Determination of the importance of one performance

parameter as compared to another may assist in this rank ordering. In the

example assume that, for the first cut, airspeed is considered to be about

three times more important than altitude, slightly less than three times
for maintenance hours per flight hour, and seven times more important

than weight; thus, in percentages of 100%, the relative weighting of each

parameter would be as shown at the top of the next page.
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PARAMET ER % IMPORTANCE

Airspeed (kts) 55

Maint Hrs/Flight Hr Z0

Altitude (ft) 17

Weight (lbs) 8
100%

To determine if these weightings reflect the Government's desires, an

evaluation of the trade-off possibilities should be made among these

performance parameters.

For simplicity, performance is rated on a 0 to I00 point scale.

When there are several performance parameters, the minimum point for

each parameter is designated zero, and the sum of the maximum points

of each parameter is I00. The performance points a contractor can

earn measure from 0 points for minimum achievement on all parameters

to i00 points for maximum achievement on all parameters. The maximum

points for each performance parameter is determined by multiplying

the parameter's percentage weighting by I00 points. In the example,

the maximum points attainable for airspeed would be: (55%) (i00 points)

= 55 points. Once the minimum-maximum point range is identified for

each performance parameter, the points for target performance are

determined. As an example, the performance rating scale data for

airspeed, maintenance hours per flight hour, altitude and weight might

be:

PERFORMANCE RATING DATA

Performanc e

Elements

Points

Min Par Max

Airspeed (kts)

Maint Hrs/Flight Hr

Altitude (ft)

Weight (lbs)

0 35 55

0 17 20

0 Ii 17

0 5 8
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Step IV: With this information, the next task is to evaluate the

performance arrangement to ensure that the spectrum of performance

combinations from minimum acceptable to maximum desirable reflects

the Government's requirements and objectives. The visibility tools

available to assist in this evaluation are (i) performance versus

performance-points curves or performance versus performance fee

curves, {ii)performance ordering tables, and (iii)performance

nomograph s.

Once the data is defined as shown below, performance

points curves can be manually drawn or computer generated by a curve

fitting process as illustrated in Figure 11 . A performance point curve

defines the number of points that will be awarded for each level of

pe rfo finance.

PERFORMANCE WEIGHTING DATA

Performance Measurement % Points

Parameter Min Par Max Weight Min Par Max

Airspeed (kts) 1,300 1,400 1,550 55 0 35 55

Maint Hrs ]

Flight Hr 40 25 15 20 0 17 20

Altitude (ft) 50,000 60,000 75,000 17 0 11 17

Weight (lbs) 38, 000 35,000 30,000 8 0 5 8

The horizontal axis of Figure 11 represents the technical per-

formance range and the vertical axis is the performance points.

Unless the value for performance for a given constant increment

is approximately the same throughout the range of performance (from

minimum to maximum), a curve fitting process (or many broken straight

lines) may be more appropriate than two broken straight lines as changes

in performance can have many different values, depending upon the level

of performance of the system. To illustrate, when an increase in per-

formance on a below-par system has a larger value (Point Value A -

Figure 11 ) than the same increase in performance on a system that

has exceeded par performance (Point Value B - Figure 11 ), we might

assume that if we took several increments, that as we increase per-

formance the value for each given increment would be decreasing.
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Thus, the point value, which corresponds to a performance

incentive fee, should be decreasing per increment. To achieve this relation-

ship, computer programs are available which can fit a curve through three

determined points. From the example, the three points for airspeed are:

1,300 knots, 0 performance points; 1,400 knots, 35 performance points;

l, 550 knots, 55 performance points. Once the airspeed performance curve

has been generated (Figure l I) the points assigned any level of airspeed

achievement can be identified.

Given the data on page 122, graphs of performance versus per-

formance points can be plotted for each of the performance parameters as

shown in Figure iI for airspeed and in Figures 12 and 13 for all four param-

eters. As shown by the dash lines, these graphs could be drawn manually

quite easily for the purpose of evaluation. If curved lines (or multiple broken

lines) are ultimately desired -- denoting continually decreasing value -- the

computer would need to be used.

While most of the basic structuring and evaluating techniques can

be developed manually with relatively little effort, there are three areas

where the visibility offered by the computer is of obvious benefit to the pro-

curement/technical team; these are Performance Ordering Tables (also

called Equivalency Tables), Cost-Performance-Fee Nomographs, and Trade-

off Curves. All of these visibility tools are available through POESMIC.

Trade-off curves and nomographs -- and conceivably, the Performance

Ordering Tables -- could be developed manually if given the time and

expertise. In view of the almost infinite number of variable combinations

inherent in a multiple incentive structure, any analysis that does not resort

to the simple expedient of the computer programs developed may be incomplete.

a. Performance Ordering Tables. The most useful of these

computer visibility tools -- especially for technical personnel -- is the

Performance Ordering Tables. If properly used these tables can provide

a sound -- although intuitively determined -- basis for making the necessary

and critical performance weighting decisions; also, they are useful in

developing or verifying the relative value statements essential for assigning

fee to both cost and performance.

The Performance Ordering Tables should be most useful to the

technical team in establishing the relative weighting of the individual perform-

ance parameters. Naturally, where there is only one performance feature

being incentivized, there would be no need for the Performance Ordering

Tables. Further, when related parameters can be expressed in terms of

one parameter, via a mathematical model, the Performance Ordering

step can be omitted.
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A studied analysis of the Performance Ordering Tables will
either reinforce the original determination of the relative weighting of the
performance parameters -- which will ultimately be expressed in the con-
tract in terms of fee and the cost sharing ratio -- or in forming the founda-
tion for valid decisions regarding their change. Such an analysis might
suggest that the original weighting should be adjusted, or that the RIE or
target position of one or more of the performance parameters should be
modified.

As previously stated, the number of performance parameters
is not critical {even though the fewest necessary to express and measure
increased mission effectiveness is a recommended guideline), as long as
their relationship to total performance is properly structured. This is

accomplished by assigning relative weights within 100 points and then using

the Performance Ordering Tables (or Nomographs, see page 131)to verify

their relative importance.

There are three types of tables of performance parameter com-

binations which can be generated to assist in checking whether the performance

elements have been properly weighted and point structured. The laborious

task of generating these tables is done by the computer, but checking the tables

must be done by the procurement/technical team. All or any combination of

the tables may or may not be used.

The first table, Table I, is a randomly selected series of perform-

ance parameter combinations yielding overall performance point totals ranging

from the aggregate minimum acceptable system to the aggregate maximum

desired system (0 to i00 points); the procurement/technical team, with the

help of POESMIC, would select the desired point totals. I-_/

i_/
Instead of performance point totals, performance incentive fee totals can

be used on all tables if preferred by the user. It is important to understand

that performance points directly correspond to performance incentive fees

and that performance points are useful only in that they readily depict

parameter weightings as percentages of 100°/0. For example, if $5 million

performance incentive fee corresponds to 100 performance points and -$3

million corresponds to 0 performance points, $i million would correspond

to 50 points.
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WEIGHT

TAB LE I

PERFORMANCE ORDERING TABLE

ALT IT UDE

IVIAINT HRS/

FLT HR

38000.00 50000.00 40.00

33787.03 61983.41 37.48

35450.14 57197.96 28.75

34122.06 59244.76 35.53

37722.69 60332.46 Z5.83

30511.32 54651.05 Z8.50

34846.19 6297Z. 75 31.41

31Z39.07 65960.77 32.52

3648Z. Z6 70609.46 31.27

33356.00 63058.50 38.6Z

30967.37 63487.70 15.72

31844.37 75853.82 16.32

37874.20 7Z483.68 39.37

34002.14 60780.84 18.98

32841.69 65084.47 22.16

37126.59 61614.77 16.55

30846.51 68619.89 19.00

37434.09 64286.45 38.54

37887.96 73552.26 34.79

35923.54 69431.32 20.72

33400.47 52592.17 Z9.16

36643.81 73599.05 36.81

37797.19 57192.89 24.42

32016.47 5Z204.40 18.93

32865.03 59395.55 21.11

30501.60 70963.47 27.34

30000.00 75000.00 15.00

(TOTAL RANGE)

AIRSPEED

1300.00

1305.91

1307.81

1322.26

1314.17

1319.20

13Z0.10

1317 03

1327 02

1356 76

1311 01

1308 04

1388 I0

1336 82

1335 Ol

1357 Z3

1336 02

143Z 06

1408.45

1366.21

1430.9Z

1437.17

1438.5Z

1444.13

1437.4Z

1477.26

1550.00

POINT S

O. O0

25. O0

30. O0

32.00

34.00

36.00

38.00

40.00

42.00

44.00

46.00

48.00

50.00
52.00

54.00

56.00

58.00

60.00

6Z. O0

64. OO

66. OO

68.00

70.00

75.00

80.00

90.00

100.00

By reviewing these combinations, the technical team can

check to see whether or not each of the higher overall point systems and

its contributing performance parameter outcomes is technically more

desirable. If, in fact, this review identifies performance combinations

which are inconsistent with the overall point total, or ordering, then the

initial weightings, performance point curves, or ranges should be revised

to assure that the inconsistency has been corrected.

Let us assume that the area around par is of particular

interest to the engineers. On this basis the second table, Table II_

will provide information peculiar to a given region. Also, assume that
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the 1350 airspeed is really considered as a key measure when related to

the other parameters. While this is not patently obvious, it should

coincide with the heavier weighting on airspeed (i.e. 55%) and, thus,

might represent a baseline for comparison.

This computer program will hold the combinations within

a specified range -- and of greater significance -- can hold any one or

more parameters constant. This allows the engineer to test the inter-

relationship of the less critical parameters with each other and with the

most important parameter or parameters, and vice versa.

TAB LE II

PERFORMANCE ORDERING TABLE (REGION)

MAINT HRS/

WEIGHT ALTITUDE FLT HR AIRSPEED POINTS

38000.00 55000.00 30.00 1350.00

38000.00 55000.00 25.00 1350.00

38000.00 60000.00 30.00 1350.00

35000.00 55000.00 30.00 1350.00

38000.00 55000.00 20.00 1350.00

32000.00 55000.00 30.00 1350.00

38000.00 65000.00 30.00 1350.00

38000.00 60000.00 25.00 1350.00

35000.00 55000.00 25.00 1350.00

35000.00 60000.00 30.00 1350.00

38000.00 60000.00 20.00 1350.00

35000.00 55000.00 20.00 1350.00

32000.00 55000.00 25.00 1350.00

38000.00 65000.00 25.00 1350.00

32000.00 60000.00 30.00 1350.00

35000.00 60000.00 25.00 1350.00

38000.00 65000.00 20.00 1350.00

38 72

42 72

43 48

43 59

45 12

46 22

46 88

47 48

47 59

48 35

49 88

49 99

50.22

50.88

5O. 98

52.35

53.28

In this example, airspeed has been held constant at 1350 in

order to determine representative performance outcomes for the remain-

ing performance parameters within a limited range of overall performance

points. The reviewing team can then determine whether or not such

performance combinations accurately reflect the point values indicated.

Now let us assume that the technical team feels that a certain

point area deserves special attention. The third program can furnish a

129



print-out of any given point total to provide visibility on several perform-

ance parameter combinations which could contribute to the selected point

system.

The following table, Table III, is the computer output

generated by requesting one 0 point system (all minimum), twenty 40 point

systems, and one 100 point system.

TABLE III

PERFORMANCE ORDERING TABLE (POINT)

MAINT HRS/

WEIGHT ALTITUDE FLT HR AIRSPEED POINTS

38000.00 50000.00 40.00 1300.00 0.00

37151.75 63810.17 37.41 1353.08 40.00

32937.94 68977.7Z 26.93 1303.7Z 40.00

33445.51 50498.18 3Z.10 1356.86 40.00

3356Z. Z9 61909.19 Z5.87 1311.70 40.00

33374.73 69166.9Z 31.36 1313.81 40.00

34454.04 55994.41 35.91 1354.30 40.00

3ZZ68.86 68948.95 32.71 1315.68 40.00

30990.9Z 689Z9.31 Z7.88 1303. Z7 40.00

33931.0Z 68303.68 Z9.51 1311.36 40.00

3Z197.88 59967. ZZ Z6.50 1313.98 40.00

3557Z.57 51780.91 33.6Z 1364. Z8 40.00

34900.96 65zzg. z7 16.63 1301.56 40.00

34807.38 61635.40 15.21 1306.33 40.00

32105.87 59696.80 Z5.7Z 1313.07 40.00

3Z84Z.37 50553.90 35.83 1368.93 40.00

31809.16 64074.89 39.11 1342.90 40.00

36916.49 72845.94 35.16 1334.46 40.00

30320.43 54956.95 28.93 1329.34 40.00

30505.54 7ZZZ5.60 30,00 1305.61 40.00

31196.59 65110.86 Z4.73 1301.98 40.00

30000.00 75000.00 15.00 1550.00 i00.00

These combinations of performance parameter outcomes yielding the single

point total selected, provide the technical team with additional visibility

of possible combinations to determine their consistency with the given

overall performance total.

Performance ordering tables can provide the reviewer with

a random sample of performance combinations which yield a given overall
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performance point total; supplemental evaluation using nomographic

techniques can provide visibility of the complete range of performance

combinations possible for a given overall point total and provides another
valuable aid to the evaluators.

b. Nomographs. Anomographis a diagram of three or more

scales which when joined together by a tieline represent a mathematical

relationship. Nomographs enable one to locate the value of an unknown

quantity (usually profit} given the value of two or more known quantities,

such as cost and performance. The following simple nomograph shows

the relationship of adding a value on line A to another on line B to obtain
the sum of A and B on line C.

1

2

3

4

5

6

A C

2 -

4

6 -

i0 -

IZ -

1

2

3 -

_

B

Shown in the diagram is the addition of the number 3 on the A line with

the number 5 on the B line resulting in the number 8 on the C line.

By laying a straightedge across various combinations of A and B, it is

easy to find the result of the combination on the reference line, C.

Although addition is shown in the above nomograph, other mathematical

operations (e. g. , subtraction, multiplication and division} can also be

displayed.

In the structuring of multiple incentives, the homograph

can be used to determine the profit corresponding to outcomes of the

incentivized elements. Nomographs may be constructed either by hand

or generated by a computer in which case the computer considerably

simplifies homograph construction to a few seconds of computer time.

The following diagram relates various combinations of cost (Line A)

and performance (Line B) to the resulting fee outcomes on Line C. This

diagram is conceptually the same as the above diagram which
illustrated various combinations of whole numbers.
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A C B

$20 M

19

18

17

16

15

14

13
($ Million}

(1%)

...... {9% }--.
f

f

f

f

J

J

J

{15%)

$ .16

- $ .48

J

- $ .80 .
f

f

_ $1./IZM

i
f

"--- $1.44M- --

- $1.70

- SZ. 08

60

80

I00

IZ0

- 140

- 160

40 days

II

11

,1

" -- Target

- $Z. 40 - 180 11
Profit Performance

(Days in orbit}

In this diagram, a combination of cost at $16M and performance at 120

days in orbit results in a profit of $1.44M (9%}. The same profit can

be realized by a cost of $13M with 60 days in orbit. By manipulating a

straightedge over various combinations on Line A and Line B, it is easy

to find the result of the combinations on Line C, called the profit

"reference" line. It is useful to note that a homograph can illustrate

trade-off relationships. For example, if we rotate a straightedge around

the $1.44M {9%} profit point (Line C}, the resulting combinations would

be the same as those shown by a $1.44M iso-profit curve on a cost-

performance trade-off graph (see page 138 for a discussion of trade-

off analysis }.

For performance nomographs, individual performance

parameters like airspeed, altitude, or weight, are generally the

independent variables, and the point value for a parameter combination,

the dependent variable. For example, consider again airspeed, weight,

altitude, and maintenance hours per flight hour as the performance

parameters. The information required to generate the nomograph is:

The range of incentive effectiveness (minimum to maximum},

The points to be assigned to minimum acceptable, par, and

maximum desirable for each parameter, and

The percentage of relative importance of each parameter.

Using the same four performance parameters, their

performance levels and points as assigned on page 12Z, the following

nomograph would result.
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L 549.

_Tl.T 470.94

1,438.

20_-l."1-413.07

/
1.)91.

89514- 373.Z2

/
L 356,

35-Ll."f-340.83

], 326.39- -

- I. 312.83

l, 300.00

PERFORMANCE

I00. QOl -

80.00 -

Z2.91

70.O0 Z6.18T

50.00 I _
40.00 30.111

-3E66
_0.00

3,1.36 -

-35. 92
IG.00

37. 36 -
O.O0.-L

-_72

40.(X

ItEF I

NOMOGRAPH

Illf 2
74,9e4,a2- -

-67, _ 32

_3,alg, 67 -

- -6L )0_ q_

5_,188,5,?- -

- •57.322.33

55,835.0#- "

-54,013._

52,_. 32 1 -

-3Z. 5_. E2

33.577.71-

-34. 31L71

35,Or_.M£

-35.6_ _

36. lqK 77 -

37.155._ -

- 37,51_.47

_ 000.00

AIItSPEED (K) (POINTS) MAINT HRS/FLT ALTITUDE (FT) WEIGHT (LII)

To determine the performance points which result from the

following combinations :

Weight (lb)

Altitude (ft)

Maint Hr s / Flt Hr

Airspeed (k)

37, 155.4Z

55, 835. 09

35.9Z

i, 438. ZO

The following stepping procedure would be used:

Connect the values of weight (37, 155.4Z Ibs ) and altitude

(55,835. 09 ft)by a straightedge. This locates a reference point on the

scale "Ref Z" Next, connect the value of the maintenance hours/fit hr

(35.9Z hrs) to the "Ref Z" point. This locates a point on the scale "Ref I"

Last, connect the value of airspeed (l,438. Z0knots) to the point previously

identified on "Ref I". This locates the number of performance points

which this specified combination produces. In this example, it is 59 points.
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PERFORMANCE NOMOGRAPH

] 549. 86'-"r-

' [ 100. 00-
/

TI. 470.

I.4_. Z0_80. 00

I,391. 89-'- 6o._
-1. 373._

1.356.35 - 40.00-

-I. ;MO. 83

1. 3Z6. 39 - _. 00"

- 1. 312. 83

1.300.00.
0.00

-90.00

15,01"
_

-70.00

?6. 18

-30.00

-I0. 00

31. 36

74, 984. 82-

63, 819. 67-

59. 18,8. 62-

55. 835. 09-

REF I

-22. 91

-28. 69

-38. 72

HRS/FLT

50,000.00

REF 2

-67. 094. 32

-61, 306. 94

-5?, 322. 33

-51, 2_2.92 '

30, 002. 70-

33. 511. 11

35. 059. 64 -

36, ]90. 77-

38,11111.01).

-32.s_.a2

-M. _l. 78

- 35. 656. 85

-36. _3.28

- 37, 589. 47

40. GO

AIRSPEED (K) (POINTS) MAINT ALTITUDE (FT) WEIGHT (LB)

Similarly, of course, a nomograph can be used to determine

the performance points which can be earned by other performance para-

meter combinations. It should be remembered that there are practical

limits to the number of parameters which a person could work with,

because the number of reference lines necessary increases rapidly.

The advantage of the homograph over performance ordering

is that all possible performance combinations can be displayed on one

nomograph. Its disadvantage, vis _ vis performance ordering, is that

each combination has to be individually determined. Both tools together

can provide almost complete visibility of the performance trade-offs.

Z. Cost-Plus-Incentive-Fee - Multiple Incentives

Referring back to the seven-step procedure, Steps I through

IV were combined for the purpose of our discussion because they all

related to the identification, weighting, and evaluation of the key perform-

ance parameters whose improvement will add to overall mission accomplish-

ment. Steps V through VII are combined because they relate the perform-

ance elements to cost and profit -- and thus should be the basis for

conveying the GovernmentVs objectives to the contractor through the proper

establishment of quantitative cost equivalents.

It should be clear that not every one of the steps suggested

will apply to every procurement. Neither are the steps clearly discrete;

134



rather, often they over-lap. These steps and the computer programs

which support them are most helpful in the structuring and evaluating

of multiple CPIF incentives. However, as the Guide has attempted to

emphasize, a computer is not essential to the satisfactory structuring

of a multiple incentive contract. The following two sections -- at the

risk of redundancy -- will develop steps V through VII first manually

and then by the Cost Performance Correlation Method using the

computer programs available at POESMIC. Again, the process of

including performance in a multiple incentive structure must logically

begin with the determination of the value statement for the characteristics

which will be incentivized. Performance above the minimum acceptable

level or above some stated goal must have a significant value to the

Government or it would be inappropriate for incentive consideration.

i/
A simple multiple CPIF contract is the compartmentalized-

type with straight share lines covering cost, performance, or schedule.

In the compartmentalized type, the contractor can earn maximum fee

only when maximum achievement is attained in each area. Also, minimum

fee can be reached only when performance is at the minimum acceptable

level and under maximum cost variation above target cost.

Assuming simple, straight-line sharing arrangements,

CPIF contract structure covering the following situation would be as

shown in Figure 14B.

Cost Range

Target Cost

Target Fee

Maximum Fee

Minimum Fee

Cost Sharing

Performance Incentive

Schedule Incentive

: $8 million - $12.5 million

: $10 million

: $800, ooo 8%
: $1,400,000 14%

: $240, 000 Z. 4%

: 80/20

: +$200, 000 (increase simulated

altitude from 350 miles

to 450 mile s )

: -$60, 000

1/ Where incentive fees for cost,

the fee pool (NO OVERLAP}.

schedule and performance equal

364-685 O - 69 - 10
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CPIF
MULTIPLE INCENTIVE EXAMPLE

Fee

$200,000 -

150,000 -

I00,000 -

Performance :

an ce

! i i I I
300 350 400 450 500

Miles Miles

(A)

Fee /
$I,400,0001

Incentive Graphics

1,200,000_

1,000,000-

800,000-

300,000--
240,000--

Schedule

Penalty

I

I

$8

Range

!

$9

Cost Share Line

80120

of Incentive

I

$10
Million

Target

FIGURE 14

Performance
Reward

Cost

Overlap

J
Effectiveness I

I I I I

$II $12 $12.5 $13

(B)

$13.5

136



The equipment to be procured is a piece of test equipment

for simulating space environment. The specifications cover a 12-foot

diameter, 12-foot high thermal-vacuum chamber to be designed,

fabricated, and installed. The performance of prior units of this size

has reached simulated altitudes between 200-250 miles; however, it is

recognized that strong management skills together with utilization of

advanced technological know-how will be required to design new high

vacuum pumping systems to produce the simulated cold black effect of

space at 450 miles altitude.

There are narrative restraints in the contract which state

that a minimum acceptable altitude simulation is 350 miles and the

contractor cannot share in cost variations under target cost unless a

performance level of 350 miles is reached. The performance incentive

is rewards-only and is operative over a range of 350 to 450 miles.

If delivery is on schedule, the Government is looking for

a target cost of $10 million, and will pay a price of $11 million -- with

the $1 million fee -- at that cost point if maximum simulated altitude

can be reached. In other words, at any place on the cost range between

$8 million and $12.5 million, the Government will pay up to $Z00, 000

profit for performance improvement that is in a range of 350 miles to

450 miles {actually, $2,000 for each mile of increase in simulated

altitude}. Thus, the price range (over which the incentive is effective),

assuming delivery is on schedule with maximum performance, is from

$9.4 million to $13 million.

There are an infinite number of combinations of cost,

schedule, and performance between the maximum fee rate of 14 percent

and the minimum fee rate of 2.4 percent. If the schedule incentive were

applied to Figure 14, a delivery 20 days late, with a cost of $11 million,

and a performance achievement of 400 miles, would result in a price of

$11,660,000. This is calculated as follows:

Actual Gost

Fee on Gost

Fee on Performance

Fee on Schedule

Earned Fee

Price

: $11, 000, 000

: 600, 000 (Target fee of $800, 000,

less $200, 000 cost

sharing at 80/Z0 applied

to $1 million cost over

Target)

: 100, 000 ($2, 000 earned for each

mile over 350-mile goal)

: { 40, 000) (Schedule penalty of

$40, 000 for 20-day late

delivery )

$ 660, 000

$11, 660, 000
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If the performance achievement were 450 miles at the
same cost and schedule position, the earned fee would have been
$760,000. If the performance achievement were 375 miles, the earned
fee would be $610, 000; and if the performance were 310 miles, the
earned fee would have been $560, 000.

If an assumed combination of cost, performance, and
schedule resulted in a cost variation under target cost of $I million
with a performance of 400 miles and delivery which is 20 days late,

the price would be $I0, 060, 000, built up as follows:

Actual Cost

Fee on Cost

Fee on Performance :

Fee on Schedule

Earned Fee

Price

$ 9, 000, 000

I, 000, 000 (Target fee of $800, 000

plus $Z00, 000 cost

sharing at 80/20 applied

to $1 million cost under

target)

100,000 ($Z, 000 earned for each

mile over 350-mile

goal)

(40, 000) (Schedule penalty for

ZO days late)

$ 1,060, 000

$I0, 060, 000

In this combination, a 30-day late delivery would have

resulted in an earned fee of $1,040, 000, or an on-schedule delivery

would have produced a fee of $1, 100, 000.

The maximum fee rate of 14 percent can be achieved by

maximum cost variation under target cost to the cost point of $8 million,

and by maximum performance which reaches a simulated altitude of 450

miles, on schedule. The minimum fee rate of Z. 4 percent can be

reached only by expending funds up to the maximum cost point on the

RIE of $1Z. 5 million, and by reaching a simulated altitude which is 350

miles or below, with a delivery schedule which is 30 days or more late.

There are, however, many combinations which will result in the same

earned fee amounts between the minimum and maximum rates. For

example, the following combinations are only a few of the situations

which would produce an earned fee of $900, 000 ($100, 000 more than the

target fee).
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(i) Cost
Performance

Schedule

Earned Fee

(ii) Cost

Performance

Schedule

Earned Fee

(iii)

: $I0.5 million = Fee $700, 000

: 450 miles (I00 mi. x $Z, 000) = Fee $Z00,000

: on time = -

(iv)

$900, 000

(v)

: $9.5 million = Fee $900, 000

: 350 miles (no reward) = -

: on time = -

(vi)

$900, 000

Cost : $10 million = Fee $800, 000

Performance : 400 miles (50 mi. x $Z, 000) = Fee $100,000

Schedule : on time = -

Earned Fee $900, 000

Cost

Performance

Schedule

Cost

Per for manc e

Schedule

Earned Fee

Cost

Pe rformanc e

Schedule
Earned Fee

(vii) Cost

Performance

Schedule

Earned Fee

(viii) Cost
Performance

Schedule

: $I0 million = Fee $800, 000

: 4Z0 miles (70 rni. x $Z, 000) = Fee 140, 000

: Z0 days late (penalty $40, 000) = ( 40, 000)

$900, 000

: $I0. Z million = Fee $760, 000

: 430 miles (80 mi. x $Z, 000) = Fee 160,000

: I0 days late (penalty $Z0, 000) = (Z0, 000)

$900, ooo

: $9.7 million = Fee $860, 000

: 390 miles (40 mi. x $Z, 000) = Fee 80,000

: Z0 days late (penalty $40, 000) (40, 000)

$900, 000

: $9. z million = Fee $960, 000

: 350 miles (goal)

: 45 days late (max. penalty

$60, 000) = (60, 000)

$900, 000

: $I0.3 million = Fee $740, 000

: 450 miles (I00 mi. x $Z, 000) =Fee Z00,000

: Z0 days late (penalty $40, 000) (40, 000)

$900, 000
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The iso-fee chart shown in Figure 15 employs the sample

contract cost RIE (Figure 14 ) as its horizontal axes and the perform-

ance RIE as its vertical axes. Because the sample contract cost and

performance incentives were shown as straight lines in Figure 14

the iso-fee lines in Figure 15 also are straight lines and are parallel.

The next section will describe the methods used to plot curved iso-fee

lines. If the performance value had been determined on a curved line,

the plotting of the iso-fee lines would have produced curved fee lines.

The various combinations which will produce an earned

fee of $900, 000 can be pinpointed on the $900, 000 iso-fee line shown in

Figure 15. This iso-fee chart shows the various combinations which

will produce fee on the $I. Z million fee line, the $i. 0 million fee line,

the $800, 000 fee line, or any fee line between $1.4 million and $240, 000.

Note that there is only one combination which will earn a fee of $i. 4

million--maximum performance at a simulated altitude of 450 or more

miles, a realized cost of $8 million and delivery on time; and there is

only one combination within the RIE which will produce a minimum fee

of $240, 000.

Any of the combinations which produce a given fee are

presumed to be equally acceptable. As the example is structured in

Figure 14, and also shown in Figure 15, the emphasis is directed

primarily toward cost control and secondarily toward improved perform-

ance. The contractor's share of expenditures amounting to $I million is

equal to $Z00, 000 as a result of the 80/20 share line negotiated. Thus,

the improvement in altitude from 350 miles to 450 miles is at least equal

to a total cost of $I. 0 million, or a net cost to the Government of

$1.0 million. If the contractor can make design trade-offs which have a

good chance of assuring a performance increase of I00 miles, the con-

tractor can expend up to $i. 0 million without any adverse effect on fee.

If the contractor could spend only an additional $500, 000 to

develop a pumping system that would provide an operating altitude in a

range of 350 to 450 miles, the contractor's share in the additional expen-

diture would amount to only $I00, 000, or a net gain of $I00, 000 to the

contractor in earning the $_.00, 000 performance incentive.

Following the target fee line ($800, 000), if the contractor's

performance achievement is 400 miles, significantly above the lower

level of 350 miles in the probable range, the price of $11.3 million

($10.5 million cost + $800, 000) is understandably higher than the price

of $10.8 million which would cover target cost $10 million) at the lower

performance level.
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It is important to note here that an increased cost of

$500, 000 in the situation noted above is not an overrun in the usual

sense. The contractor has deliberately made designtrade-offs which

in this case cost more money to improve performance. It was recognized

during negotiations that performance and cost uncertainties might produce

a realized cost anywhere within the range of incentive effectiveness from

a minimum cost of $8 million to a maximum cost of $12.5 million. Thus,

a performance evaluation, after the fact, should produce a determination
that increased value was obtained.

The example in Figure 14 has shown an RIE from $8 million

to $12.5 million. The graph shows that a cost overiap may be used as an
additional restraint to extend the RIE to $13.5 million. This additional

restraint can be used to discourage performance improvements at

unreasonable cost (see page 174 , Protection Against Massive Overruns).

The cost overlap in the example in Figure 14 continues the cost sharing

at a rate of 80/Z0 beyond the maximum RIE point of $12.5 miilion untii

the performance reward of $200, 000 has been eroded. The cost overlap

couId have been extended at the rate of 0/100 sharing, and in this case,

the performance reward of $200, 000 would have been eroded on a doilar-

for-dollar basis until the RIE point of $12.7 milIion was reached. The

steeper sharing rate generally should not exceed 50/50, and in most cases

it is recommended that cost overlap sharing should follow the pattern set
within the RIE.

The cost overlap may be used on either or both ends of the

cost R/E, and shouId be taiiored for each contract in which it is applied.

In the case of a narrow cost RIE, the sharing slope of the overlap should

not be allowed to impact adversely on performance, because at this point

the overIap changes to sharing of earned performance rewards and is

not cost sharing in the usual sense.

The amount of SZ, 000 applied as the incentive value for each

mile of simulated altitude in thi_ example does not necessarily mean that

this is the value of performance to the Government. Possibly there are

several smaller chambers that can reach 450 miles simulated altitude,

and possibly the use of a larger chamber with this capability would permit

two or three tests of different equipment at the same time. Thus, the

cost savings could be several times the amount of the incentive. The

incentive amount is determined on a case-by-case basis and in this case

represents the amount determined reasonable and realistic as a motivating
facto r.

If, for any one of several reasons, it was determined

appropriate to increase the amount of incentive between 350 miles and
400 miles and decrease the amount of incentive between 400 miles and

450 miles, the varying incentive rate could be plotted on a curving Iine

or on several increments of straight lines. Either method would
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emphasize the immediate importance of exceeding the 350-mile level

and might recognize that the first few miles above 350 miles is the area

which will require the greatest amount of engineering breakthroughs or

advancements.

Figures 16A and 16B show the RIE and fee limits established in

the example previously shown in Figures 14 and 15, however, the

performance and iso-fee lines are not plotted on a single straightline

basis. Figure 16 (A) shows a curved plot for performance and

Figure 16 (B) shows a broken-line plot.

Figure 16 (A) shows a performance versus fee curve and

an iso-fee curve with decreasing increments of fee for progressive unit

increases in performance after the first few miles of improvement.

The curve shows that the average fee value for the first ten miles of

improvement is $4, 500 per mile, the second ten-mile range is valued

at an average of $3,000 per mile; the range between 371 miles and 390

miles has a fee value of $2,500 per mile; the range from 391 miles to

420 miles has an average fee value of $1,500 per mile; and the range

from 421 miles to 450 miles has an average fee value of $1, 000 per mile.

Both the curve (A) and the broken-line example (B) have a

cumulative fee value of $140, 000 for improvement from 350 miles to

400 miles, and a fee value of $60, 000 for improvement from 400 miles

to 450 miles; however, instead of decreasing increments of fee for

progressive unit increases in performance, the broken-line arrange-

ment provides for a steady fee rate of $3,800 per mile for the first

50 miles, with a sharp decrease to $1,200 per mile for the second

increment of 50 mile improvement.

The graphics in Figure 17 represent a composite of a seg-

ment of the situations shown in Figure 15 and 16 A and 16 B. Under the

conditions assumed in Figure 15, all positions on any given iso-fee

line are considered acceptable. Theoretically, at least, they should all

be equally acceptable. The composite shows the relatively small effect

of the curved lines on performance and fee even at the mid-point between

their intersections. The effect of change from the straight line is

obviously more pronounced.

There are no hard and fast rules for the use of a curved

line with decreasing or increasing increments of fee for progressive unit

changes in performance. The contracting officer and the contractor are

looking for the most effective contracting structure, and the most effec-

tive may or may not include increased incentive emphasis on intermediate

factors.
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3. Cost-Performance Structuring (Steps V-VII)(see page 118 and pages

If9 through 134 for Steps I through IV)

As mentioned at the beginning of the previous section, this

second structuring example will continue with the step-by-step process

with a technique called the Cost-Performance Correlation Method. The

Cost-Performance Correlation Method is only one of many techniques which

attempts to offer guidance in the development of effective incentive structures

and meaningful value statements. Again, at the risk of redundancy, many

of the previously covered points will be repeated.

Cost- Performance Correlation Method

Steps V-VII: The Cost- Performance Correlation Method is

a step-by-step process which attempts to determine the "value" of

varying performance levels indirectly. I/ It relies on quantitative data

from the anticipated contract structure as well as a subjective determina-

tion of the relative importance of the cost and performance elements.

Using the Cost-Performance Correlation Method, the suggested

procedural steps are:

(a) Develop cost RIE and Target Cost {See Section D,

Chapter III, Pages 81 through 87)

An iterative

process - repeat

until Govern-

ment value is

appropriately

reflected by

an acceptable

incentive

structure

•_(b) Select the Total Incentive Fee Pool

_.(c) Allocate the Total Incentive Fee Pool between cost

and aggregate performance

(d) Develop Cost Versus Incentive Fee Curve

(sharing ratio(s) and cost incentive fees)

e) Allocate the aggregate performance incentive

pool among the individual performance parameters

(if more than one)

(f) Develop Performance Versus Incentive Fee Curve(s)

(g) Determine Government Value (for each

performance parameter)

_'-(h) Evaluate the total incentive structure - Trade-Off

Curves, Nomographs, Ordering Tables - and

check the resulting minimum and maximum fees.

See next page for f°°tn°te"i/
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For example, suppose the RIE and target cost for a proposed

CPIF contract are estimated as follows:

Minimum cost for the target performance system-- $85 million;

Target cost for the target performance system = $i00 million;

Maximum cost for the target performance system= $120 million.

-1_% +zo%

$85 million $120 million
\ J

$i 00 million

_r
Total Cost RIE = $35 million

Then, assume that a total incentive fee pool of 14% ($14 million) is

determined appropriate for this procurement, given the risks to be assumed

by the contractor. Next, allocate this pool between cost and performance

according to their relative importance. Using this example, if the total

incentive fee pool is $14 million and cost is determined to be

more important than

X equal in importance to

less important than

total performance, then the total incentive fee pool is split into $7 million

for the cost incentive and $7 million for the performance incentive.

The next step is to generate a cost versus incentive fee curve.

Assuming that only a single share line is planned, the cost curve is defined

once the range of incentive effectiveness and the incentive fee pool for cost

are known.

i/ It is important to understand that this method assumes that the

"value(s)" of increased performance have not been developed; e.g.,

from life cycle costing data. If they were, the structuring process

would be worked in reverse; i.e., from the value statements for the

performance parameters, the desired emphasis on cost (vis _ vis

performance) or the cost RIE, and the desired total incentive pool,

incentive fees (or profits) on cost and performance would be developed.
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From this data, the sharing ratio (SR) can be calculated by the
following formula:

SR = Cost Incentive Fee Pool = $ 7M = .20 = 20%. l'j-/

Total Cost RIE $35M

Hence, the sharing ratio is 80/20.

Now, it is necessary to determine the distribution of fee on the

cost incentive. Since the sharing ratio is 80/20 and the underrun RIE

is $15 million, the cost incentive for the underrun is: $15 million X (.20)

= $3 million. Similarly, the cost incentive for the overrun is: -$20 mil-

lion X (.20) = -$4million. A graph of this cost incentive is shown in the

following figure.

COST VERSUS INCENTIVE FEE CURVE

Fee ($Mil)

+3.0

0.

-4.

85 90 lO0 110 120

COST (Millions of Dollars)

FIGURE 18

In developing an appropriate sharing ratio, the impact of a contractor's

fixed expenses on the sharing rate should be considered (see Section G,

page 179, of this chapter).
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Next, performance versus fee curves are developed (steps (e)
and (f)). In this example, assume we have only one performance parameter
so that the total performance incentive pool is applied to this one
parameter. Otherwise, it would be necessary to break out the total
performance incentive pool between the performance parameters in
proportion to the maximum number of points given each parameter (See
Part I, Performance Structuring, Page 119).

Assume the performance parameter, called System Performance,
is measured in percent and the target or par level is 40%. As mentioned
before, we plan to have the zero incentive point at the par or target level
(the level to which target cost is estimated). Additionally, the performance

RIE ranges from 0 to 100%. From this it is relatively easy to determine

the performance versus incentive fee curve.

Assume, for the first iteration of this structuring sequence,

that the performance incentive is distributed along a straight line. Then,

since zero incentive must occur at 40% (or 40 points), the maximum per-

formance penalty (MPP) will be:

MPP = - Perf. Range (Min to Target) X (Total Performance

Total Performance RIE Incentive Pool),

or

MPP : -40 X ($7 million) = -$2.8 million.

I00

Similarly, the maximum performance reward (MPR) will be

MPR = Perf. Range (Target to Max) x (Total Performance

Total Performance RIE Incentive Pool),

or

MPR = 60 X ($7 million) = +$4.2 million.

i00

A graph of this System Performance incentive is shown on the following

page, Figure 19.
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PERFORMANCE VERSUS INCENTIVE FEE CURVE

Fee ($Mil)

4. Z

0.0 ....

i

-Z. 8 I : I I l

0 20 40 60 80

SYSTEM PERFORMANCE (Percent)

FIGURE 19

100

At this point both the cost and the performance incentives have

been developed. The structure is based upon the selected magnitude of the

total incentive fee pool and the selected cost and performance weighting;

also straight line incentives were assumed. It is necessary to evaluate the

effects of these initial assumptions; this is accomplished by determining the

appropriateness of the implied performance "values" of this initial structure

(Steps (g) and (h)).

Before proceeding to the value determination and the evaluation

of our example, some general comments are appropriate.

In the evaluation of an incentive structure, two factors are of

paramount importance. The first factor, the sharing ratio, is critical

because it determines the amount of cost risk to be shared with the con-

tractor° Second, the implied value statements (of performance) are of

importance because they are the basic ingredients of the structure which

communicate the Government's planned trade-off relationships to the

contractor.
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In general, the iterative process described here enables us to

control the sharing ratio by varying the total incentive fee pool. The larger

the total incentive fee pool, the steeper the sharing ratio. Note that as long

as there is only one cost sharing rate, and as long as no change is made to

the performance incentive structure (its shape) or to the assessment of

the relative importance of cost and performance, "value" does not

change. This is because a change in the total incentive fee pool will change

both the sharing ratio and the performance incentive magnitudes proportion-

ately. If changes in the performance "values" are desired, this can be accom-

plished by changing the form (shape) of the performance incentive function

or by changing the assessment of the relative importance of cost and per-

formance. Note, however, that a change in the relative assessment of cost

and performance will change the sharing ratio.

Returning to the example, the following "values" are calculated: 1-j

Value from min to target performance = Change in incentive = -2.8 to 0 = $14M;

Sharing Ratio . Z

Value from targettomaxperformance = Change in incentive = 0 to 4. Z = $21M.

Sharing Ratio .2

Suppose that the sharing ratio (80/20) is too shallow and that a

70/30 sharing ratio is deemed more appropriate. From the previous assess-

ment of cost/performance importance, we know:

Cost Incentive Fee Pool = I/2 (Total Incentive Fee Pool).

Furthermore, SR = Cost Incentive Fee Pool
or

Total Cost RIE

SR X (Total Cost RIE) = Total Cost Incentive Pool.

Hence, for a 70/30 sharing ratio, .3 X ($35M)_-$16.5M; thus, the Total

Incentive Fee Pool would equal 2 X ($i0.5M) = $21M. The performance incentive

would have to be recalculated as previously shown; after this is accomplished,

a recalculation of value would show that valuehas not changed.

!/
To calculate the "value" of performance changes when there is more than

one sharing ratio, a weighted average sharing might be used. The formula

with two sharing ratios (e. g., one sharing ratio for costs under target and

one for costs over target} would be:

SR = SR 1 X (Cost Range of SR1) + SR 2 X (Cost Range of SR2)

Cost Range of SR 1 + Cost Range of SR 2
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Returning again to the example, suppose that the 80/20 sharing

ratio is considered appropriate, but that an examination of the performance

"values" previously calculated indicates that more incentive emphasis should

be placed on the performance region under par. In reality, it would be

desirable to examine performance ordering tables, trade-off curves and

nomographs before this conclusion is reached. Here, however, for the

sake of simplicity, this will not be done.

Assume that after reviewing the value statements it is decided that

a $4 million penalty for 0% system performance and a $2 million reward for

100% system performance is felt to be more appropriate. The restructuring

of the performance incentive might appear as in the following figure.

PERFORMANCE VERSUS INCENTIVE FEE CURVE

Fee ($Mil)

2.0

1.5

1.0

0.0

-i.0

g. 0

3.0

-4.0

- I

I
I ] I I I I I I I |

i0 Z0 30 40 50 60 70 80 90 i00

SYSTEM PERFORMANCE (Percent)

FIGURE 19A

Since there is a change in the performance incentive allocation

and not a proportional change in the sharing rate, it is necessary to recal-

culate value. Using the same formula for value, the following results:

Value from min to target performance = $4M = $20M;

.2

Value from target to max performance = }2M = $10M.

.2
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Note that it was possible to readjust the incentives within the
performance parameter. Cases will occur in which this effort will not yield
the desired result; then, it would be necessary to re-assess the relative
importance of cost and performance.

It is interesting to note that so far in this structuring process,

target fee (or profit) was not involved. It is used as part of the final evalua-

tion step (step (h)) to calculate the maximum and minimum fees (which must

be acceptable). In the example, assume a target fee of 8% ($8 million) was

estimated. The maximum fee and minimum fees would be calculated as

follows :

Maximum fee = Target Fee + (Max. Positive Cost Inc. Fee +

Max. Positive Perf. Inc. Fee)

and Minimum fee = Target Fee + (Max. Neg. Cost Inc. Fee +

Max. Neg. Perf. Inc. Fee)

or

l_/
Maximum fee = $8.0M + $3.0M + $4.2M = $15.2M (15.2%)

I_/
and Minimum fee = $8.0M - $4.0M - $2.8M = $1.2M (1.2%).

If these maximum and minimum fees are felt to be inappropriate,

they would indicate areas where adjustments might be appropriate. To

illustrate, if the +15.2% is felt to be too high, it probably implies that the

total incentive fee pool should be reduced (to maintain the planned trade-off

relationships), rather than reducing just the positive incentives on cost and

performance. Thus, the minimum fee would be raised and the maximum fee

lowered.

If an examination of the trade-off curves (see Figure 20 next page),

the other visibility tools, the value statements, and the minimum and maxi-

mum fees indicate that the performance incentive in Figure 19A and the 80/20

cost incentive are appropriate, then no further iteration is required and the

structuring process is complete.

Following is a general discussion of several incentive contracting

visibility tools useful with the Cost-Performance Correlation Method or any
similar method.

i__/

It is important to understand that the level of target fee (or profit) does not

affect the magnitude of the total incentive fee pool; e. g., $15.2M - $I. 2M =

$14. OM.

1 54



Lt_

ILl

e_e

I_t__
LL
0
ILl

I-..

C.3

0 J-+

E-+

O
C.3

0
0

155



Trade-off Curves. Trade-off curves depict combinations of cost

and performance achievement for which the contractor will be rewarded

with the same fee.

They can be used as an effective tool by the cost, pricing, and

technical team in evaluating incentive arrangements. They permit this team

_to determine if the incentive arrangement developed reflects the desired

balance of emphasis among the incentive elements. For any given increase

in cost, there is a specific improvement in performance which will leave the

total fee unchanged. Also, for any cost reduction, there is a specific per-

formance degradation which will balance the total fee.

The shape of trade-off curves is important. It communicates the

Government's desires by showing the relative values of different combinations

of cost and performance. Also, it indicates differences in contractor fee for

different cost and performance combinations. If the contract is properly

structured, the Government will be indifferent to different points on the same

trade- off curve°

The cost axis in Figure 20 is measured in millions of dollars. The

performance axis, in this illustration, is measured in points of system per-

formance. Zero points represent minimum performance and one-hundred

points represents maximum performance. The trade-off curves themselves

are measured in millions of dollars of total fee (target fee ÷ net incentive fee).

The number of constant fee lines plotted and their particular values are

arbitrary and can be generated by the computer according to the desires of

the user.

The basic function of trade-off curves is to show how the contractor

will be encouraged by the incentive arrangement to trade off or sacrifice

achievement in one incentive element for achievement in another. The pricing-

technical team should analyze all trade-offs to ensure that all combinations are

satisfactory to the Government.

The slopes of the curves must reflect the Government's desires.

The slope communicates to the contractor how much the Government is willing

to pay for an increment of performance. For example, the curves in Figure

21 show that the contractor will earn $3.4 million for a 60-point system

delivered at a cost of $45 million.

If the contractor is to spend $48 million and still earn a fee of

$3.4 million, he must deliver an 80-point system. If he spends $48 million

and delivers a 60-point system, his fee drops to $Z. 9 million.
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Nomographs. Nomographs can be developed to portray the fee

to be earned by the contractor for all combinations of contract cost and

p erfo rmanc e achievement.

The amount of incentive fee earned or lost by the contractor is

dependent upon some combination of cost and performance. Therefore, the

known quantities are cost and performance. The unknown quantity is the fee

or profit.

The computer-developed total fee nomographs used here are con-

stant in format, but variable in scale range. For instance, the left-most

scale always depicts the cost range. The scale farthest to the right always

depicts the performance range. The middle scale reflects the dependent

variable fee. The user has the option of altering the range of each scale,

such as the amount of fee swing, cost range, or par values as he deems

desirable. As a result, a nomograph (Figure 22) can be generated for almost

any particular contract structure. For an example which illustrates the use

of a total fee nomograph, see page 132.

2/
Cost- Performance-Schedule Ordering Tables. Cost- Performance-

Schedule Ordering Tables identify the fee awarded for particular levels of cost and

performance (and schedule, if appropriate) and illustrate the Government

"value" associated with incremental changes of performance. The Table on

page 160 is based upon Table I (Total Range) (page 128).

To show a more detailed example, consider a contract which

contains incentives on weight, range-effectiveness and mean-time-between-

failure (MTBF). The performance parameter weightings are 25 percent,

30 percent, and 45 percent, respectively. This data can be used to generate

a Performance Ordering Table, as described earlier in this chapter.

Once the performance incentive fee swing has been determined,

another column, relating fee to points, may be added, as shown in the

Table on page 162.

The incentive fee is zero at the point which represents the par system.

It will accumulate to maximum performance incentive fee at 100 points and

minimum performance incentive fee at 0 points.

i_/
In addition to the tables illustrated on the follnwing pages, cost can also

be made one of the parameter and varied (vis _ vis holding it at target

cost as in the examples).
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COST - PERFORMANCE ORDERING TAB LE

(COMPUTED AT TARGET COST)

PERF.

INC ENT.

FEE*

AIRSPEED WEIGHT ALTITUDE POINTS ($ Million)

1300.00 38000.00 50000.00 0.00 -6.00

1357.5Z 3689Z. 60 508Z3.68 Z5.00 -1.80

137Z. 03 35769.61 50098.34 32.00 -0.90

1434.7Z 365Z8.05 50054. Z4 40.00 0.00

1401.69 35099.05 5118Z.59 44.00 +0.41

1338.11 35066.15 60833.26 50.00 +0.97

1450.41 378ZZ.3Z 58228.93 54.00 +1.32

1394.16 30504.53 54144.25 60.00 +1.80

1502.83 32771.64 50514.12 62.00 +1.94

1417.01 35660.45 61527.78 66.00 +2.23

1497.43 36185.82 59597.95 70.00 +Z.49

1387.30 32074.80 64329.26 75. OO +2.80

1550.00 30000.00 75000.00 I00.00 +4.00

VALUE **

($ Million)

16.16

3.46

3.46

1.58

Z. 15

1.35

1.85

0.54

1.1Z

1.00

1.19

4.60

* Target fee is not included.

** Represents dollars the contractor could expend in attaining the
next specified level of performance and receive no increase in total
earned fee.
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Now it is possible not only to analyze the changes that occur

in the performance level within each parameter as the system points

change, but also to analyze the corresponding amount of performance

incentive fee dollars which relate to that change. For example, consider

the 52 point system versus the 58 point system. Range effectiveness

decreases from 90 NM to 85 NM; MTBF increases from 700 hours to

896 hours; and weight remains essentially the same. The difference in

performance incentive fee between the two systems is $2-50, 000.

Those responsible for structuring and evaluating this contract

must decide whether the increase in MTBF of 196 hours and the decrease

in Range Effectiveness of 5 NM represents a trade-off which is worth

$2-50,000 in fee to the Government. If not, restructuring is necessary to

achieve the desired combination.

One of the inherent characteristics of a multiple incentive

contract is in the trade-off options it provides the contractor. In the

example above, a trade-off concerning performance incentive fee alone

was discussed. The concern is whether or not the fee to be paid the

contractor for delivering an improved system at the same cost is

meaningful. The analysis should be carried a step further to recognize

that the contractor may indeed not select the trade-off of increased

performance at the same level of cost. Rather, he may increase per-

formance at increased costs; thus, it is necessary to analyze the

increase in cost which would offset the performance fee earned for

increased performance.

The Performance Ordering Table - with Performance Incentive

Fee, page 16 _-, can now be augmented by adding a column of value dollars.

Specifically, value is equal to the change in fee divided by the contractor's

portion of the sharing ratio. Value as used here actually relates to the

dollars the contractor may expend in improving system performance from

one specified level to another, and retain the same total earned fee. The

Table on page 163 has an added value column, and again, for illustration the

52 and 58 point systems are highlighted.

Delivery of a 5Z-point system results in a performance incentive

fee of $0.55 million. The contractor could elect to deliver a 58-point system

and neither earn nor lose in total fee by expending an additional $i million.

This is reflected by adding the figures .5Z (going from a 5Z to a 55 point

system) and .48 (going from a 55 to a 58 point system) shown in the value

column. The change in the performance incentive fee for the two systems

is a plus $Z50, 000, and since the total (net) incentive fee remains constant,
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PERFORMANCE ORDERING TABLE

WITH PERFORMANCE INCENTIVE FEE

(COMPUTED AT TARGET COST)

Rang e I/
Effectiveness MTBF-- Weight Points

75.00

83 9Z

83 77

84. Z0

9Z 86

103 8Z

86.37

83.39

90. 06

86. O0

85.04

79. IZ

78.91

101.99

96.43

101.84

IX0. 00

Performance

Incentive Fee

($ Million)

480.00 3600.00 0.00 -Z. 63

600.75 3591.68 Z0.00 -1.15

665.57 3514.70 30.00 -0.54

809.10 3499. Z0 40.00 0.00

634.79 3448.19 _I.00 0.05

586. Z0 3475.96 43.00 0.14

600.19 3108.06 46.00 0. Z9

763.47 3317.64 49.00 0.4Z

700.30 3260.92 52.00 0.55

1036.60 3463.81 55.00 0.68

896.07 3259.87 58.O0 O.80

1510.89 3438.41 61.00 0.91

1412. Z6 3374.68 63.00 0.99

IZ3Z. 16 352Z. I0 70.00 I. Z3

1108.04 3149.19 80.00 1.55

1600.04 3Z66.08 90.00 1.82

1680.00 3000.00 I00.00 Z.07

* Target fee is not included.

I / Mean-Time-Between-Failure
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COST-PERFORMANCE ORDERING TABLE

(COMPUTED AT TARGET COST)

Range 1/ Fee *
Effectiveness MTBF -- Weight Points ($Million)

75.00 480.00 3600.00 0.00 -2.63

83.9Z 600.75 3591.68 ZO. O0 -1.15

83.77 665.57 3514.70 30.00 -0.54

84.20 809.10 3499.20 40.00 0.00

92.86 634.79 3448.19 41.00 0.05

103.82 586.20 3475.96 43.00 0.14

86.37 600.19 3108.06 46.00 0.29

85.39 763.47 3317.64 49.00 0.42

90.06 700.30 3260.92 52.00 0.55

86.00 1036.60 3463.81 55.00 0.68

85.04 896.07 3259.87 58.O0 O.80

79. I2 1510.89 3438.41 61.00 0.91

78.91 1412.26 3374.68 63.00 0.99

101.99 1232.16 3522.10 70.00 11.23

96.45 1108.04 3149.19 80.00 1.55

101.84 1600.04 3266.08 90.00 11.82

120.00 1680.00 3000.00 I00.00 2.07

1 / Mean-Time-Between-Failure

Value#_

($ Million)

5.96

2.44

2.14

0.20

0.39

0.56

0.54

0.52

0.52

O. 48

O. 46

0.30

O. 98

1.26

1. I0

O. 96

* Target fee is not included.

• # Represents dollars the contractor could expend in attaining the

next specified level of performance and receive no increase in
total earned fee.
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the additional cost expenditure of $I million must result in an equivalent

loss of $Z50,000 in the cost incentive fee (to offset the increased incentive

fee for performance). Again, the appropriateness of the dollars associated

with the trade-off must be determined. The intent is to arrive at a structure

that clearly reflects the desires of the Government regardless of the trade-

offs selected by the Contractor.

Finally, these trade-off curves, nomographs, and cost-performance

ordering tables should be evaluated for the appropriateness of the value state-

ments. If they are not as desired, adjustments should be made. These adjust-

ments may include changing (i) the incentive fee split between the cost and

performance incentive, (ii) the incentive fee range, or swing, for cost and

performance, (iii) the range of cost from target cost (RIE), and (iv) the par

value for performance.

4. Summary (Seven Steps - Multiple Incentive Structuring)

The development of a multiple incentive structure, as shown in

this section, is composed of a logical sequence of steps which may be supple-

mented by the supporting services and visibility tools provided by DoD POESMIC.

The logic of this seven-step structuring process should be used throughout the

life of the contract to ensure that the incentive arrangement continually reflects

the Government's objectives.

The visibility tools discussed can be used in evaluating contractors'

proposals, in preparing the Government's pre-negotiation position, and to

illustrate the final negotiated position -- thus, communicating a complete

understanding by Government and contractor personnel of the contractual respon-

sibilities conveyed by the negotiated incentive arrangement. Additionally, and

very importantly, these tools can be helpful in monitoring the administration of

the contract and in restructuring, if there are major changes or a program

redirection.

The following checklist can be used as a guide to help ensure

that all sequential steps are completed during the process of selecting, defining,

weighting, and structuring performance parameters (Steps I-IV); see page 147

for the detailed steps of the Cost-Performance Correlation Method (Steps V-VII).

Following this checklist are the data requirements needed by DoD POESMIC (see

Section C, Multiple Incentive Contracting Services, page If4 of this chapter).

a. Checklist - Development of Performance Parameters

(I) Identify Key Performance Parameters

(a) Contribute to Product/System Effectiveness

(b) Measurable
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(2) Formulate Performance Ranges

(a) Minimum Acceptable - Satisfactory

(b) Maximum Desirable - Realistic

(c) Target Performance - Goal

(3) Define Performance Rating Scale

(a) Assign Points to Minimum Acceptable (always zero)

(b) Assign Percentage Weight to Each Parameter
(must sum to 100)

(c) Assign Target Points

(4) Evaluate Performance Arrangement

(a) Performance Ordering Tables

(i) Check Incremental Changes in Performance

(ii) Check Weighting

(iii) Check Minimum versus Maximum

(iv) Check Type of System versus Points

(b) Performance Nomograph - Check Trade-offs

POESMIC Data Requirementsbo

(1) Type of Contract (in use or contemplated)

(Z) Cost Data

(a) Range of Incentive Effectiveness (RIE)

z/

(b) Minimum and maximum fees (state whether these

fees are applicable to the cost incentive only or the whole contract) or

ceiling price (state whether the performance and schedule incentives are

or are not included in the ceiling price)

(c) Sharing ratio(s) (with their applicable cost ranges)

l__/Ifpre-RFP, provide as much of the above data as is available. If dollar

figures are not available, the incentive data may be expressed in percent-

ages of an estimated target cost.

Z./This range should be the "range of probable costs".
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(3)

maximum level) 1/

(d)

(e) Target Fee or Profit

Performance Data

(a)

(b)

Target Cost (or an estimate of target cost)

Performance Parameters

Performance Ranges (minimum, target, and

z/ z/
(c) Weighting s -:' or Government "Value"-- or the

Performance Incentive Fee or Profit (rewards and penalties) of each

parameter (If not linear, give the function or equation of each parameter. )

(4) Schedule Data

Range (minimum, target, and maximum) 3/_(a)

(b)

(c)

Increments or Steps (days, weeks, etc. )

Government "Value" of late (minimum) and early

(maximum delivery o___rSchedule Incentive Fee or Profit (rewards and

penalties )

(5) Documents

A copy of the incentive portion of the RFP, the

proposal(s), or the contract (If all the data in (1) through (4) is clearly

outlined in this document, a separate compilation of this data is not

necessary.)

(6) Special Provisions

Contract clauses applicable to the incentive arrange-

ment, etc. , that are not in the incentive portion of the RFP, the proposal(s),

or the contract.

I/ The minimum should be the minimum acceptable performance level;

the target (or par) should be the desired performance level; and the

maximum should be the realistic maximum useful level.

2/ The parameters should be weighted according to their relative impor-

tance or Government "Value".

3/ Analogous to performance incentives, minimum is the minimum accept-

able (worst) schedule, target is the realistic (most likely desired

schedule and maximum is the maximum useful (best or early schedule).
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(7) Incentive Rationale

Any additional existing information that would give

POESMIC a clearer understanding of the rationale used for selection of

the performance parameters, their ranges, the cost RIE, etc., as well

as an understanding of the requirements and objectives of the contract

or proposed procurement.

5. Fixed Price Multiple Incentives

The following statements made in Chapter III, under

Fixed-Price Incentive-Cost-Only, attempt to establish the fact that

while CPIF and FPI contracts are similar in many of their features they

are also clearly different in others:

"The Fixed Price Incentive (FPI) contract is preferred over

the CPIF contract by both the Government and the contractor when

all prerequisites for the selection of the contract type are met.

FPI contracts will not be used when cost or pricing information

and performance specifications adequate for the negotiation of firm

targets and firm ceiling prices are not available at the time of

initial contract negotiation.

"The degree of technical uncertainties should be the primary

criterion for the choice between selection of a CPIF or an FPI

contract. An FPI contract should be selected when there is a

reasonable expectation of technical success within stated,

measurable limits.

"In considering the extent of risk under an FPI contract, it

should be rememberedthat an FPI contract assumes all of the

risk equal to that of an FFP contract at a fixed point of cost

incurrence prior to the time that the price ceiling is reached.

At the point of total cost assumption, the contractor assumes full

cost responsibility for continuing performance until completion. "

Again, while the ingredients of the two contract forms are similar, the

introduction of the ceiling price into the FPI structure has a significant

impact upon the development of a multiple incentive structure. First,

the maximum dollar amount for which the Government is liable is set.

Further, the contractor must deliver a product meeting the contractual

requirements on schedule. Also, the cost ceiling or PTA marks a clear

trade-off point where the cost equivalent trade-off for performance is

dollar for dollar.

364-685 0 - 69 - 12
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Previous Government incentive guides have recommended that

performance incentive under FPI multiple incentive contracts should be

rewards-only and outside the ceiling price limitations.

The performance rewards-only concept is preferred based upon

the following rationale: (i) if a stated level of performance is required

then it should be the basis for estimating the target cost, (ii) "target

performance" implies that the Government would be satisfied with less

than target performance at higher than target price, and (iii) "target

profit" should reflect a fair reward for the performance level the contractor

is required to achieve.

Because there is the element of a dollar for dollar trade-off involved,

the rewards-only concept maintains the integrity of this concept. In other

words, the contractor is assured of a given dollar performance reward that

is consistent with the terms of his FPI cost-only arrangement. Where the

performance incentive is rewards and penalties around target -- thus outside

of the ceiling price -- the practical effect is to tell the contractor that he

has a firm target cost and ceiling price with several "target profits". To

illustrate, assume our previous example used in the FPI-cost-only section

with the following features.

Target Cost : $10. 0 million

Target Profit: $1,050, 000 (10.5%)

Ceiling Price: $1Z. 0 million (1Z0% of Target Cost)

Share Ratio : 65/35

Let us now assume that the engineers subjectively decide that going

from the minimum acceptable performance level to target performance is

worth $1. 0 million; going from target to maximum performance is worth

$1.Z and since contractor's share should be the same as his cost sharing

ratio of 65/35 or reward $1. Z million x . 35 ($420, 000) and penalty $1. 0

million x . 35 ($350, 000). The structure would now be:

Target Cost : $10. 0 million

Target Profit: $1, 050, 000 (10.5%)

Ceiling Price: $1Z. 0 million (120% of Target Cost)
Share Ratio : 65]35

Performance Penalty $350, 000 (3.5%)

Penalty Reward $420, 000 (4.2%)

This, then, equates to a "target profit" range of from 7% to 14.7%

based upon the performance levels achieved. If we analyze this profit

range in terms of its effect on cost ceiling and ceiling price the following

pertains :
Cost Profit at

Profit Ceiling Co st Ceiling

Perc entage (PTA) Ceiling Price

7. 0 $11. 461 M $189, 000 116.5 Percent

10.5 $11. 461 1%4 $538,500 1X0. 0 Percent

14.7 $10.815 M $1, 185,000 120.0 Percent
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This relationship is graphically portrayed in Figure Z3.

If on the other hand the decision is to establish target perform-

ance as the contractual requirement -- which seems to be implied -- then

the result would be:

Co st Profit Effective

Ceiling at Cost Ceiling

(PTA) Ceiling Price

Target Performance $II. 461 Million $538, 000 $ IZ. 0 Million

Maximum Performance $Ii. 461 Million $559,000 $1Z. 4Z Million

This is graphically shown in Figure Z4.

It follows, of course, that if the minimum system is indeed the

acceptable level of performance desired thenthe rewards-only incentive

would be $770, 000 (7.7a/0) rather than the $4Z0, 000 given in the example.

This would assume that the "target profit" for an acceptable system would

still remain at $I, 050, 000 (i0.5_/0). This approach would in effect be

telling the contractor he could "trade off" approximately $Z86 for each

$i00 of cost fee (65/35)up to the effective cost ceiling of $II. 461 million

at which point the cost equivalence becomes 0/I00.

Another way to express the agreement is to say that the Government

is willing to pay $12.0 million (ceiling price) for a target system at

maximum price or $Ii. 8Z million ($I0. 0 million target + $I, 8Z0, 000

profit) for a system meeting maximum performance at target cost. If the

value to the Government in this case is assumed to be reasonably valid

($Z. 4 million for the maximum system) then 18. Z% fee for maximum

performance at target cost is appropriate.

Again, it should be stressed that target cost must represent a

reasonable cost for the required level of performance and that increased

performance be of value to the Government.

It is essential that whenever performance rewards are "outside"

of the ceiling price that a contractual provision be added to handle such an

eventuality. This may take the form of a statement that the ceiling price

may be adjusted upward to allow for payment of schedule and/or perform-

ance rewards.

While the Guide states that the rewards-only approach is preferred

for FPI-multiple incentives, this statement should not be misconstrued

to imply that the rewards-penalty approval is not perfectly acceptable.
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It has been, in fact, the traditional method used in the past. Any

method is acceptable if it satisfies the objectives of both parties.

As has been stated, the rewards-only approach requires that all

decisions be based upon improving minimum acceptable performance.

Naturally, the principal change under the rewards-penalty concept is

that a performance target--rather than minimum requirements--is

selected.

Either approach is equally applicable to schedule incentives.

However, as stated in Chapter V, Schedule Incentives, schedule

incentives are often penalty-only and, therefore, would tend to reduce

ceiling price.

E. INCENTIVE MEASUREMENTS AND PAYMENT

Performance incentive events must not only have reasonable goals

and achievable maximum levels, but also must have measurable goals

and levels. It may be debatable whether performance incentives are

structured on minimum performance levels or structured around per-

formance goals. In any event, the minimum performance level must

be acceptable and should not be so flexible that it becomes meaningless

as an incentive measurement line. If a point system is used to combine

the incentive aspects of two or more performance features, the mini-

mum acceptable rating in the point system should not permit average

acceptable ratings which might include an individual measurement of

performance below an acceptable threshold.

The methods and test procedures for measurement should be

available and understood by both parties before contract performance.

Where necessary, the procedures should indicate those conditions

under which test results will be accepted for purposes of incentive

determination and under what conditions they will be rejected, or sub-

ject to a decision by the contracting officer (and subject to appeal thru

"Disputes" or other means of appeal). The measurement procedures

and the agreement concerning the procedures also should provide for

any exclusions covering failures attributable to associate contractors

or GFP. The procedures should cover events under which the cause of

failure cannot be determined. In most cases, undetermined causes of

failure will be attributable to the contractors when the contractor has

been fully responsible for design, development, and test or when the

contractor has systems responsibility over associate contractors.
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Certain incentive arrangements have provided that where per-

formance failure occurs in the contractor's flight or test hardware and

the cause cannot be attributable to any other unit, the performance

incentive does not operate and cost incentives are limited to target

profit.

The main criterion for performance is final mission or program

success. Multiple incentive structures may provide that interim mile-

stone earnings will be treated as conditional earnings. In this way,

incentives for interim events may accrue for each particular event,

but will not be available or fully earned until final mission or program

success is demonstrated.

Major systems contracts may limit incentive earnings. When

measurement of performance determines that a mission failure is

due to causes within the contractor's control, the incentive arrange-

ment may reduce the profit to the specified minimum fee

In the event that more than one contractor or cause is designated

responsible for a performance failure involving crew safety, the incen-

tives would be reduced to the minimum level if the contractor is deter-

mined to be a substantial contributor as specified in the contract. A

substantial contributing cause does not need to be determined as the

dominant cause.

When incentive events cannot be demonstrated due to causes

completely beyond the contractor's control, the event may either be

called "no contest" with profit payable at the target amount, or the

incentive amount or points can be carried over and allocated to sub-

sequent events or tests. Incentives for events which have not been

demonstrated should not be reallocated to interim events which have

already occurred; if this procedure is considered for a flight event

that is preceded by pre-flight incentives, it appears equally reasonable

that the entire incentive should be allocated to pre-flight test demon-

strations.

The method for payment for earned incentives should be specified

in the Schedule provisions of the contract. The "Allowable Cost,

Incentive Fee, and Payment" clause (February 1968 ASPR; June 1967

NASA PR) deals only with the cost incentive--paragraphs (h) and (i)--

but provides that the fee may also be adjusted by special clauses in

the schedule provisions for delivery and performance incentives. The

"Incentive Price Revision Clause" for both the FPIF and FPIS types of

contract are essentially the same. It is important, then, that specific

provision be made for payment to the contractor at the time a per-
formance reward is earned.
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It is generally assumed that final adjustment of target profit and

target fee in accordance with the incentive provisions of the contracts

will be accomplished and paid as soon as practicable after physical

completion of the contract work.

F. PROTECTION AGAINST MASSIVE OVERRUNS

A major concern in the CPIF multiple-incentive contract is the

very real possibility that operation of the incentive matrix will produce

large overruns. In the contract shown in Figure ?5 for instance,
if the contractor delivered a 1,050 MPH aircraft three months after

earliest date at a cost of $130 million, he would receive a $8 million

fee, and if he delivered the same high performance aircraft six months

late at a cost of $160 million, he would still earn $8 million. The fact

that cost control and delivery were exceptionally poor in the second

case would not affect the $8 million reward for highest equipment per-

formance. Viewed another way, the same fee would be paid for very

different levels of over-all contractual performance, and, even more

important, once the contractor had expended $130 million, all incentive

to control cost would end. In fact, at that point the contractor might

be tempted to spend very large amounts to achieve improved equipment

performance, and the greater the weight placed on the performance

incentive, the greater will be his tendency to spend additional funds
once the cost incentive has run out. There are several contractual

provisions that may help to prevent this situation.

The simplest of these provisions is a clause that prohibits the

payment of any reward under the performance incentive arrangement
unless final costs are equal to or less than a stated amount.i/ This

amount may be any cost from target to the upper limit of cost con-

fidence depending on the particular circumstances. This, of course,

prevents any trade-off decision by the contractor that commits more

than the stated cost to the achievement of performance levels higher

than target. The Government is saying, in essence, that it is willing

to pay up to the stated level if such expenditures are necessary to reach

target performance levels. If these are, in fact, the operative con-

ditions of the procurement, then the provision will be an appropriate

and effective means of preventing large intentional overruns. It does,

1/ This is called the contingency technique, since the contractor's

reward in the incentive area is contingent upon his keeping withing

a given cost range.
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naturally, modify substantially the original trade-off matrix established

in the multiple-incentive arrangement.

This provision is an acceptable solution to the problem of inten-

tional overruns that increase performance levels and thereby gain a

net increase in fee. It does not, however, prevent loss of the incentive

to control costs when the contractor (i) has bought in or (ii) has reached

the upper confidence limit of cost, but has not yet produced a product

that meets even minimum acceptable performance levels. In these

situations, he will exceed the upper limit of the cost incentive regard-

less of whether this produces a net increase in fee. And, once he is

past this limit, the incentive to control costs will be gone. This con-

dition may be prevented by allowing the cost incentive to continue

operating at costs greater than the normal limit of the cost-incentive

range. Assume, for example, that a contract showed the following fee

swings around a target fee of $7 million:

Inc entire Swing Fee Pool

Cost: + $3.0 million $6 million

Performance: + $4.0 million $8 million

Schedule: + $1.0 million $2 million

Total Fee Swing: + $8.0 million $16 million

This could be altered so that the cost fee swing would be plus $3.0 mil-

lion, minus $8 million. The cost-incentive share line between $70

million and $130 million, however, would remain the same. We would

simply extend that line past $130 million until it reached a penalty of
minus $8 million. I/

Using the performance and schedule curves shown in Figure Z5

and the cost curve of Figure 26 , we may examine the effect of the

continuing cost incentive at several possible outcomes.

1/ The slope of this continuing cost incentive does not have to be co-

incident with the slope of the cost line below $130 million. It is, of

course, subject to negotiation. Nor does it have to end at a penalty

of $8 million. The contractual minimum fee could be removed

altogether and a cost-sharing arrangement established.
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Example I:

Inc entire
Element Outc o me

Effect on Fee

{Milli°ns I,.

Performance

Cost

Schedule

I, 030 MPH (Maximum) + $4.0

$130 million - 3.0

30 months + 0

Net Effect + $1.0

Final Fee (Target $7 plus $1) 8.0

This, of course, is the same fee that would have been paid using the old

cost incentive arrangement.

Example II:

Incentive Effect on Fee

Element Outcome (Million s )

Performance I, 030 MPH + $4.0

Costs $180 million - 8.0

Schedule On Target 0

Net Effect - $4.0

Final Fee (Target $7 minus $4) $3.0

In this case, because of very poor cost control, the contractor has been

penalized not only the normal $3.0 million for cost, but an additional

$5.0 million. The effect has been to erode his performance incentive

earnings.

Example Ill:

Incentive Effect on Fee

Element Outcome (Millions)

Perfo rmance

Cost

Schedule

970 MPH (minimum) - $4.0

$180 million - $8.0

3 months late - $1.0

Net Effect

Final Fee
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Despite the net effect of minus $13.0 million (which, when deducted

from the SV million target fee would result in a fee of minus $6.0 million)

the final fee is -$1.0 million since the contractual minimum fee has not

been changed. There is no requirement, of course, for a minimum fee

and in exceptional cases minimum fee is not stated. If this had been the

situation, in Example III, the net effect would have been a fee of minus

$6.0 million.

Go THE EFFECT OF FIXED OVERHEAD ON INCENTIVE SHARING

AR RAN GEMEN TS

1. The problem of fixed overhead and its impact on incentive

sharing arrangements may best be demonstrated by an example.

Suppo s e that a company' s s implLfied for ecas t of profit and lo s s for

calendar year 1969 is as follows:

Sales

Direct Labor

Total Overhead (100%)

$11,000, 000

5,000, 000

5,000,000

Profit $ 1,000,000

Assume further that (i) firm fixed price contracts account for

all sales; (if) $1 million of the total overhead is fixed and $4 million is

variable (in other words, even if the company did no business at all, it

would have to pay $1 million to cover such costs as rent, depreciation,

and property taxes); and (iii) the company is operating at less than full

capacity and could perform $3 million of additional direct labor during

the year without adding new facilities--that is, without increasing its
fixed overhead.

2. Now suppose that the company has an opportunity to propose

on a one-year CPFF contract. It estimates that the job will require

$1.25 million of direct labor and $1 millionof variable overhead. Thus,

if it did the work, the total expenses for 1969 would be:

Direct Labor $5,000, 000 _ $1,250,000

Variable Overhead ($4,000, 000 + $1,000,000) =

Fixed Overhead =

$ 6,250,000

$ 5, ooo, ooo
$ I,ooo, ooo

Total $12,250,000
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The approved overhead rate for billing the CPFF contract

would be 96 percent (total overhead/direct labor equals $6,000,000/

$6,250,000). On this basis, it submits the following proposal and is

awarded the contract:

Direct Labor

Overhead @ 96%

Total Estimated Cost

Fixed Fee @ 6070

$i, 250,000

i,200, 000

2,450,000

147,000

Total $2,597,000

The company's revised projected earnings for 1969 are as

shown in Table I.

Table I

FFP CPFF

Bus ine s s Busine s s Total

Sales

Direct Labor

Variable Overhead

Fixed Overhead

$11,000,000

5,000,000

4,000,000

800,000

$2,597, 000

I, 250,000

I, 000,000

200,000

$13,597,000

6,250, 000

5,000,000

I, 000,000

Profit $ 1,200,000 $ 147,000 $ 1,347,000

The profit forecast has increased by $347, 000 over the company's orig-

inal projection of $1 million. This is $200,000 more than the $147, 000

fee on the CPFF contract. The additional $200,000 "profit" is earned

because the CPFF contract is now carrying part of the fixed overhead

previously carried by the FFP business.

3. Now, suppose that the company overruns the CPFF contract

by $450,000($250,000 in direct labor and $200,000 in variable overhead).

Its expense base for the year would be:

Direct Labor ($6,250, 000 + $250, 000)

Variable Overhead ($5,000,000 + $200, 000)

Fixed Overhead

$ 6,500,000

$ 5,200,000

$ 1,000,000

Total $12, 700, 000
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and the new approved overhead rate for billing the CPFF contract would

be approximately 95.4 percent (total overhead/total direct labor or

$6,200,000/$6,500,000). The revised profit and loss statement would

be as set forth in Table II.

Table II

FFP CPFF

Busine s s Busine s s Total

Sales

Direct Labor

Variable Overhead

Fixed OverheadS/

$II, 000,000 $3,077,000 $14,077, 000

5,000,000 l,500, 000 6,500,000

4,000,000 I,200,000 5,200,000

770,000 230, 000 I, 000, 000

Profit $ 1,230,000 $ 147,000 $ 1,377,000

As a result of the overrun, company profit has increased. This is be-

cause the Government, under the CPFF contract, is paying an additional

$30, 000 (an increase from $200,000 to $230,000) of the contractor's

fixed overhead--that is, the CPFF contract is making a greater "con-

tribution to fixed overhead, " thereby increasing profit on the fixed price

business. Under these conditions, it was to the company's advantage

to overrun the CPFF contract.

4. Suppose, now, that a CPIF contract with a target fee of $147,

and a 95/5 sharing arrangement had been negotiated instead of a CPFF

contract. If the CPIF contract is performed at target cost, company

profits would be as shown in Table I--i. e., a total profit of $1,347, 000
would be earned. If, however, a $450,000 overrun was incurred, profits

would be as shown in Table III.

000

1/ The allocated share of fixed overhead for the FFP and CPFF contracts
m

is determined as follows:

Direct Labor

Total Overhead (95.4%

of direct labor)

Less: Variable Overhead

Equals: Fixed Overhead

FFP Business

$5,000, 000

$4, 770,000

CPFF Business

$1,500,000

$1,430,000

$4,000,000 $1, z 00,000
$ ,7.7,0,000 $, z30,000
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Table III

FFP CPIF Business
Business (95/5 Share) Total

Sales $11,000,000 $3,054, 500 $14,054,500

Direct Labor 5,000,000 1,500,000 6,500,000

Variable Overhead 4, 000,000 1,200,000 5,200,000

Fixed Overhead 770,000 230, 000 1,000,000

Profit $ 1,230,000 $ 124, 500 i/ $ 1,354, 500

Despite the overrun and the operation of the share line, total profit has
increased to $1,354,500. In other words, the effect of the 95/5 sharing

arrangement has not been great enough to offset the added contribution to

fixed overhead resulting from the overrun. And it was to the company's

benefit to overrun the CPIF arrangement, just as it was with the CPFF

contract.

5. This "negative incentive" condition can be corrected only by

ensuring a sufficiently steep sharing arrangement. If the Government

had used an 80/20 sharing formula (instead of 95/5), company profits

would have decreased as a result of the overrun as shown in Table IV.

Table IV

FFP CPIF Business

Business (80/20 Share) Total

Sales $ii, 000,000 $2,987,000 $13,987,000

Direct Labor 5,000,000 I, 500,000 6,500,000

Variable Overhead 4, 000, 000 i, 200,000 5,200,000

Fixed Overhead 770,000 230,000 i, 000,000

Profit $ 1,230,000 $ 57,000 _/ $ 1,287,000

1/ Fee received on the CPIF contract with a 95/5 share plan is target

fee less 5 percent of the cost overrun ($147,000 - ($50,000) (5%) =

$124,500).

2/ Fee received on CPIF contract with an 80/20 share plan is target fee

less 20 percent of the cost overrun ($147,000 - ($450,000) (20%) =

$57,000).
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The incentive formula has reduced fee by more than the additional con-

tribution to fixed overhead. (It can be shown that under a 93/7 share

line, total company profits would remain constant if an overrun of

$450, 000 was incurred. )

6. Normally, the proportion of a company's total overhead that is

fixed will not be known with great accuracy. It will vary substantially --

by industry, by contractor within an industry, and by the period of time

covered. In fact, company management may affect the amount of "fixed"

expense by deliberately deciding that certain expenses will be retained

despite fluctuations in volume. What is critically important for

Government negotiators is not precision in estimating these fixed expenses,

but strong efforts to incorporate a suitably steep share line in those

situations where the contribution to fixed overhead is likely to be an

important factor; namely, when the contractor is operating at less than

full capacity (or will be at full capacity but have no backlog) and a

significant part of his business is performed under firm fixed price
contracts. I /

1/ Contribution to fixed overhead is not a problem when the company's

-- business is all (or nearly all) on a cost reimbursement basis. In

this case, the overhead paid on.all contracts will change whenever

the volume of business changes.
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CHAPTER V

SCHEDU LE INCENTIVES

A. COST-PLUS-INCENTIVE-FEE

The Guide has cautioned that schedule incentives are probably the

most difficult to assign a Government value because the objectives may

not remain constant, and the effect of the changes cannot be forecast

with reasonable accuracy.

However, there are advantages and disadvantages associated with

the application ef rewards and penalties to motivate delivery or accom-

plishment on time. Generally, penalty-only incentives appear to be the

most appropriate for schedule. The principal reason for this is that

schedule is the most difficult to control and usually the least important

element to major program success. Obviously there are many exceptions

to this statement and the use of schedule incentives can be effective in

achieving the Government's objectives. For example, where the Govern-

ment is trying for a "window" on a space shot; or where the delay of a

critical component will cause a major "re-direction" of a total program --

i.e. an air-to-air missile designed for a particular aircraft; or in those

many instances where earlier delivery is important on standard or semi-

standard items and the spector of Termination for Default or Liquidated

Damages does not realistically apply then schedule incentives may be

appropriate.

The principal problem with establishing a schedule incentive is

the lack of control on the part of the Government to set a realistic

delivery date and then to maintain it. Almost every contractual "equitable

adjustment" involves schedule changes as well as cost (e. g. excusable

delays, the changes clause, the Government furnished property clause,

stop work orders, program redirection, etc).

Further, unlike trade-offs involving performance, trade-offs

between cost and schedule are possible throughout the entire period of

a contract. The contractor can, for example, accelerate his effort by

using more overtime or employing redundant approaches to problems.

The relationship between cost and schedule is not necessarily,

however, an inverse one. For instance, late accomplishment of a mile-

stone may impose additional working capital requirements on a con-

tractor and necessitate overtime on another contract by delaying the

availability of facilities, equipment, or personnel. In general, delays

are costly, and the contractor has a natural motivation to meet his

schedule.
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Schedule nevertheless is rarely as important to the contractor as

performance. Performance has such great impact on company reputation

and ability to obtain future business that it governs the contractor's trade-

off decision making in the event of a conflict with schedule.

The importance to the Government of meeting schedule varies widely

among contracts. In some instances, delays are of minor consequence.

In others, they may jeopardize the success of vast programs. In the

extreme case, a delay may impair the national security.

In contracts on which delays are not of serious concern, no incentive

should be placed on schedule. If the contractor can benefit from extending

his effort, such as by increasing the quality of his product or by continu-

ing absorption of fixed costs on a cost reimbursable contract, schedule
incentive of modest amount will not be sufficient to motivate him to sacri-

fice that advantage.

Even without incentive on schedule, some inducement for the con-

tractor to fulfill his responsibilities on time is always present. The desire

to avoid a record of lateness prompts contractors to meet deadlines. In

addition, since delays usually result in extra cost, they reduce any incen-

tive earned on the element of cost. A small incentive for timeliness of

contract execution would provide negligible, if any, additional encourage-

ment.

If achievement of contract goals would be seriously endangered by

schedule slippage, then lateness should, if practical, be made a matter

of contractor nonconformance. The Government then would be in a position

to terminate for default and possibly collect damages if the schedule were

not met, and the contractor, in addition to financial injury, would suffer

degradation of reputation. Termination and collection of damages are,

however, difficult and costly. Government and contractor efforts often

are so interrelated that joint responsibility must be assumed for lateness.

Except for the possibility of letting redundant contracts to increase the

possibility of meeting deadlines, making on-time completion a firm require-

ment and including liquidated damage clauses is another course of action

for the Government if lateness is likely to result in failure of the program.

When schedule slippage can be tolerated but would be of substantial

consequence to the Government, a reward should be placed on schedule.

The Government should estimate the value of delays and must recognize

in negotiating these incentives represent the same cost equivalency as is

employed in the cost incentive. Such a procedure would help motivate

the contractor to make those cost versus schedule trade-offs that would

best serve the Government interest. In those rare instances where more

than one sharing ratiois used as the cost incentive, then the appropriate
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share on schedule would be calculated as the average cost share over the

range between actual cost and target cost -- or the total profit assigned

to schedule can be divided by the average rate and the cost equivalent

factor applied.

Another problem is that the value to the Government of delays can

be extremely large -- so large that corresponding schedule incentives

might be impossible for a contractor to accept. If such is the case, and

yet it is recognized that delays will, if necessary, be tolerated, the

Government should give serious consideration to letting redundant con-

tracts. If that course of action is not acceptable, there is no alternative

for the Government but to negotiate the largest incentive possible for

delays.

This section has not addressed the subject of rewards for early

completion of work. It has dealt only with schedule delays. Usually,

early completion is not of value to the Government. Sometimes it can

result in additional cost. Prototypes might, for example, be delivered

at an inconvenient time and might require storage and care over an

extended period. Rewards for schedule advances are, therefore, not

generally advisable. In the event that early completion is of value,

however, incentives can be established in a manner analogous to that

recommended for delays.

Based upon past experience, schedule incentives probably should

be used more in fixed priced procurements and less in cost-reimbursement

buys.

If schedule incentives are used, the incentive feature should focus

on the delivery of the product, however a certain degree of schedule

flexibility for interim milestones may be necessary to avoid impact on

performance. In nearly all CPIF situations, there will be many changes

to interim schedule events which are beyond the control of the contractor.

For this reason, it has been found practical to use "forgive" provisions

when interim milestones are incentivized. Thus, a lost interim milestone

is not always fully charged against the contractor if the end-product

delivery schedule is met.

Whenever a specific or fixed date is critical -- as in the case of a

space "window" shot -- a reward on schedule should reflect this fact.

A go]no-go schedule incentive should be established for that fixed --

calendar -- date outside of the "contract date". In other words, the

contractor meets that date in order to earn the incentive notwithstanding

the effect of contract adjustment on schedule.

The standard schedule incentive on a "contract date" basis appears

to be particularly inappropriate in those multiple CPIF situations where

technical uncertainty is combined with cost uncertainty. If the uncertainties
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of contract performance are such that performance cannot be estimated

with sufficient reasonableness then it does not appear realistic to attempt

to introduce fixed delivery schedules°

The two most commonly used methods for application of schedule

incentives are the go/no go and the linear arrangement which imposes

a fixed reduction in fee for each day of delinquency until the maximum

deduction amount is reached.

In the go/no go schedule incentive, the full penalty is imposed for

any delinquency. When the delivery date is targeted at a point two or

three years after award, the go/no go date is usually modified by creating

a plateau which may extend one week or even one month following the target
date.

An example of the two types of schedule incentives might assume a

$10 million contract with a delivery objective established at a date 18

months after award. The contract has a target cost of $10 mAllion with

a target fee of $800, 000 (8%), maximum fee of $I. 2 million (12%), and

minimum fee of $240, 000 (Z. 4%). The schedule penalty is $60, 000. In

this example, the sharing rate applied to the cost incentive is 80/20.

The schedule example is graphically portrayed below and shows a

go/no go incentive structure with the entire fee reduction applied at the

end of a 10-day plateau.

CPIF
SCHEDULEINCENTIVES

$800,000

740,000

(Fee)

Schedule

(-$60,000)

0 +I0 420 +30

Target Date Days Days Days

(A)

188



This figure shows the fee reduction applied at a rate of $X, 000 per

day over a 30-day period following the schedule date.

$800,000 _

740,000_

(Fee)

Schedule

ooo)

(-S60,000)

I I I

0 +i0 +20 +30

Target Date Days Days Days

(B)

This figure shows the GPIF cost and schedule incentive structure.

The two preceding figures illustrate the fee reduction effect at target

cost.

$1,200,000

800,000
740,000

D

B

Cost

300,000
240,000

80/20

Cost Share

(Fee)

%

Schedule

I I I

$8 $I0 $12.5

Million Million Million

(c)

There are several possible variations in either the go/no go schedule

incentive or the linear reduction method. In the go/no go type, an incre-

mental schedule incentive could be applied by reducing fee at the rate of

$Z0, 000 at the end of each 10-day period. Thus, there would actually be

three go/no go dates instead of one date. In the linear example, the rate

of fee reduction could be small at the beginning of the 30-day period and

gradually increased throughout the 30-day range. In this case, the $60, 000

fee reduction might be applied at the rate of $500 per day during the first

i0 days, increased to $2, 000 per day during the next l0 days, and finally

increased to $3,500 per day during the remaining i0 days of the delinquency

range.
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If the incentive is large enough to attract attention at all levels
below the project management level, the importance of the program
and the fact that there is "some incentive" will serve to attract
management's attention. The size of the schedule incentive must be
determined on a case-by-case basis. Obviously, the size of the incen-
tive may influence the decisions to make trade-offs, but trade-offs
are encouraged when there is enough over-all program visibility to
permit trade-offs, and when the trade-offs are in line with the contractual
objectives.

In the examples shown above, the trade-off of cost (cost equivalency)

for schedule is $300,000 ($60,000 x 5). In other words, with an 80/Z0

sharing rate, the contractorWs share of a $300,000 extra expenditure to

meet schedule would amount to $60,000. A trade-off to attempt a 10-day

improvement in schedule might entail added expenditures up to $100, 000.

The 80/Z0 share line would charge $20, 000 to the contractor, equal to the

avoidance of the $Z0, 000 schedule incentive penalty for 10 days. The net

contract charge to the Government would be $80, 000 for the maintenance

of the contractual schedule.

The value statement developed by the program and contracting

personnel prior to contract negotiation should have determined the "value"

of the schedule at this point. The actual value of the schedule improve-

ment may be many times greater than the net cost to the contract. It

does not need to be expressed as anything but a reasonable ratio of this

value as is done in cost incentive. The schedule incentive should focus

on delivery of the final work in a schedule range which is compatible with

the schedule of associate contractors engaged in the over-all program.

The objective is to encourage the trade-off to achieve schedule when costs

are below target cost; the value statement also should develop a rationale

for the trade-off even when costs are above target.

Since the contractor is sharing in cost expenditures caused by

performance continuing beyond the objective, and is also sharing through

additional fee reductions from the schedule incentive, it appears that the

continuing motivation over a range of time may, in many cases, have a

stronger motivating effect than a go/no go incentive placed on one calendar

date. In a go/no go situation, the motivating effect is operating from the

first day of the contract until the "one" schedule incentive date in the

contract. Then the effect is lost at one point in time. In a linear arrange-

ment there is a continuing effect for a longer period of time. The cumula-

tive effect over a longer period is considered to offset the smaller fee

reduction which is applied on a daily or weekly basis. There are no simple,

single set of guidelines to determine the appropriateness of a go/no go or a
linear structure.
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There also is no simple, single set of guidelines to determine the
size of the incentive for schedule. The amount should not be any greater
than the amount necessary to get attention at all appropriate levels.
Extracontractual influences, the Contractor Performance Evaluation
Program, and the influences of performance records in future source
selections are all motivators for on-time schedule. The continuing cost
sharing is another strong motivator for on-time schedule. Certainly,
the schedule incentive should not be so large as to impact adversely on
performance during a possible cost overrun.

B. FIXED- PRICE -INCENTIVE

The basic guidelines covering schedule incentives in CPIF situa-

tions also are appropriate guidelines in FPI contracts. The main

difference is caused by the basic differences in the two types of contracts.

The contractor may only be required to exert best efforts to make a certain

delivery in a CPIF contract, subject to the Limitation of Cost Clause, while

the contractor guarantees to meet a minimum acceptable delivery adjusted

schedule in the FPI contract (subject to the contract clauses).

The Government's minimum requirement for schedule completion

generally is not subject to negotiation; however, the analysis performed

during the development of over-all prenegotiation objectives and the con-

clusions reached during the fact-finding may extend or decrease the

schedule period which was originally contemplated. At any rate, these

actions will have examined the realism of the minimum requirements for

delivery and also should have examined the feasibility and desirability of

earlier schedule goals.

If early completion is of substantial value to the Government, earlier

completion dates can be negotiated as the minimum acceptable delivery

schedule, and a go/no go schedule incentive established.

The same extracontractual influences which serve to motivate

timely delivery in a CPIF contract are also operating in an FPI contract.

Contractor Performance Evaluation Reports covering schedule are impor-

tant motivators for timeliness because of the effect on future source

selections. Before establishing schedule incentives the contracting officer

should always review the Contractor Performance Evaluation data bank to

determine the contractor's schedule performance in the past. If this

record reveals that the contractor's performance in meeting delivery is

unsatisfactory he can then decide to apply a heavier penalty schedule

incentive or decide against the award of the contract to that contractor.

Obviously the contracting officer must evaluate the reason for the delayed

delivery. In many development programs delivery uncertainties may be

considered as inherent to the uncertainties of technical performance and

not necessarily the product of company management.
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There are two FPI contractual factors working for timely delivery

without the requirement for additional incentives. One direct factor is

the requirement for conformance with the minimum acceptable schedule.

Or liquidated damages may be assessed if there is nonconformance if the

contract so provides. The second factor is the normal interrelationship

of schedule with cost. If costs are increased because schedule is seriously

delayed, all cost incurrence beyond the point of total assumption is the

responsibility of the contractor.

It may be enough to say that in the past more contractors have

missed schedule commitments than performance or even cost goals.

One area where schedule incentives have proven effective, however, is

in maintaining the original delivery objective following a major change.

Whereas the change entitles the contractor to a delivery adjustment the

Government may still be interested in holding to the previous schedule.

A schedule incentive to achieve this objective can be negotiated into the

contract at any time.
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CHAPTER VI

CONTRACT CHANGES

A. INCENTIVE CONTRACT CHANGES

When administration of incentive contracts is mentioned, the first

thought usually refers to contract changes. The major problems connected

with incentive changes have been caused by the lack of timely definitization

of changes; however, there have been major complex incentive contracts

operating over a long period of time without any undefinitized contract

changes in an overage status (undefinitized for more than 180 days). Late

definitizations of contract changes can adversely affect the integrity of the

incentive contract structure. Undefinitized changes, like letter contracts,

are operating with reduced risk. In order to provide continuing motivation,

agreements on the priding and incentive aspects of contract change notices

should be reached as soon as possible.

B. COST INCENTIVE CHANGES

When the work required by a contract is changed under the Changes

clause of an incentive contract -- either increased or decreased -- or

when an equitable adjustment is authorized under any other clause of the

contract, adjustments may be made in the target cost, target fee, minimum

fee, maximum fee, or any or all of them as appropriate. This also means

that performance or schedule goals, the sharing rate or rates and the RIE

may be adjusted appropriately.

Changes are troublesome enough under contracts that do not contain

incentive provisions -- where only the price and delivery are at issue.

The problem is compounded under the simplest type of cost-only incentive

arrangement when it is necessary to determine the effects of the change not

only on target cost and profit, but also on maximum and minimum fee or

ceiling price. The introduction of performance incentive parameters and

the change effect on "trade-off" ratio or Government value statements

brings still greater complexity.

This discussion will begin by focusing on changes to contracts that

contain cost-only incentive provisions. This will permit us to outline --

in the simplest possible framework -- several means of approaching the

problem and thus, to judge their relative advantages and desirability.

There are many methods and approaches which can and are used in

order to arrive at an equitable adjustment to a contract. While this Guide

will discuss only four of these techniques, it is suggested that any method

which fits the particular situation is appropriate. Further, while the
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coverage will indicate that some of the methods have more advantages

and fewer disadvantages than others, each has its particular application

and, therefore, is the "most preferred method" in that instance.

The four methods of making equitable adjustments to incentive

contracts to be explained in the Guide are:

(i) Individual Element Adjustment Method -- i. e., determining

the effect of the change on each element such as target cost,

target profit, and ceiling price individually. This method has

also been referred to as the "equitable adjustment" method.

However -- and hopefully -- the objective of any technique

should be an equitable adjustment.

(ii) The Constant-Dollar Method -- where the same dollar adjustment

is applied to target, maximum and minimum fee or profit and

ceiling price.

(iii) The Constant-Percentage Method -- where the percentage of

minimum and maximum fee or the percentage of ceiling price
over target cost is held constant.

(iv) The Severable Change Method -- where the change is isolated

from the incentive provisions. In effect, a separate agreement

is reached on the change portion.

1. Individual Element Adjustment Method.

There are many circumstances where all of the elements of

the incentive package should be negotiated separately on their respective

merits in arriving at the equitable adjustment for the impact of the change

in the procurement. This seems to apply especially where a high degree

of technical and/or cost uncertainty exists, a major change is involved,

or where the degree of uncertainty varies significantly from either the

original contract or the changed portion. Even the timing of the definitiza-

tion of the change can have a direct impact upon the amount of 'rrisk" or

uncertainty involved, which would suggest that the equitable adjustment

for ceiling price be something other than the exact figure -- or percentages

thereof -- negotiated at target cost or where the adjustment to maximum

and minimum fee should always be to the same dollar or the same percentage

adjustment. The effect of the change on ceiling price may be either greater

or less than the predicted effect of the portion of the original contract deleted.
To the degree to which this can be determined, it should be reflected in the

equitable adjustment. The Individual Element Adjustment Method is appro-

priate for these circumstances. Its greatest advantage is in this flexibility

to tailor the compensation to the effect of the change on each element of

the arrangement. It does require, however, greater effort to evaluate the

effect of the change on each element and may involve more negotiation time
as a result.
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Z. The Constant-Dollar and Constant-Percentage Methods

These two methods will be discussed together in order to

contrast the results achieved.

It is generally agreed that certain situations may be appropriate

for the constant-dollar procedure and others more appropriate for

the constant-percentage procedure. Depending on the method used, the

structure, however, will be significantly different at the maximum points

on the RIE for costs over or under target cost, and thus the two methods are

not interchangeable.

As stated earlier, the constant-dollar adjustment holds constant

the fee variation from target fee, as adjusted; and the fee pool is held

constant; maximum and minimum fee are adjusted by the same dollar amount

that was added to the target fee. The constant-percentage method holds the

percentage relationship constant between the minimum fee and the maximum

fee. When there are increases in target cost, the constant-percentage

method extends the RIE on each side of the target, increases the dollar

amount of increase in target fee, and adjusts the minimum fee by a dollar

amount less than the increase in target fee. The constant-dollar method

holds the dollar range of the RIE constant, the maximum fee is not increased

by a dollar amount greater than the dollar increase in target fee, and the

amount of the minimum fee is adjusted by a dollar amount equal to the

increase in target fee. The share line usually remains the same under the

two methods. The principle that should be pursued is the maintenance of the

integrity of the incentive plan as it represents the intended goals. Thus,

care should be exercised in the definitization of a change so as to not negate

the value of trade-offs made prior to the issuance of the change.

Either of the two methods, in particular situations, may be

equitable; however, the two methods do represent the extremes in approach.

The examples shown in Figure Z7 portray a comparison of the

applications of the constant-dollar method for changes and the constant-

percentage method. The original procurement structure, before change,
shows a CPIF incentive contract with a $10 million target cost, $800, 000

(8%) target fee, a maximum fee of $1,070,000 (10.7%), a minimum fee of

$175,000 (1.75%), and a sharing rate of 8Z/18 for costs under target and

75/Z5 for costs over target. The RIE extends from $8.5 million to $1Z. 5

million (15% under target cost to 25% over target cost). In the graphics which

portray the comparison, contract change "A" has a negotiated target cost

which is $1 million and change "B" has an increased target cost of $2 million

more than the cumulative target cost negotiated in change "A".

The following tabulation shows the dollar amount of various incentive

features of the original structure and two changes:
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Target Cost

Cumulative Structure "A"

Original Negotiated Constant Constant

Negotiation Change "A" Dollar Percentage

$ I million$10 million $ii million $11 million

Target Fee $800,000 $90,000 $890,000 $890,000

(8%) (9%) (8.09%) (8.09%)

Maximum

Fee

$I, 070,000

(i0. 7%)
$1,160,000 $I,177,000

(10.5%) (10.7%)

Minimum

Fee

$175,000

(i. 75%)
$265,000 $i92,500
(2.4%) (i.75%)

RIE $8.5-$12.5 million

($4 million range)
$9.5-$13.5mil. $9.4-$13.79mil.

($4mil. range) ($4.39 m'l. range)

Sharing +82/18 +82/18 +82/18 +82/18

-75/25 -75/25 -75/25 -75/25

Target Cost

Target Fee

Maximum

Fee

Minimllm

Fee

RIE

Sha ring

Original

Plus "A" (%)

$II million

$890,000

(8. o9%)

$i, 177,000

(I0.7%)

$192,000
(I. 75°70)

$9.4-$13.79 rail.

($4.39 rail. range)

+82/18
-75/25

Negotiated

Change "B"

$2 million

Cumalative Structure "B"

"Constant Constant

Dollar Percentage

$13 million $13 million

$150,000 $1,040,000 $1,040,000
(7.5%) (8%) (8%)

$i, 327,000

(I0.08%)

$342,000

(3.15%)

$Ii. 5-$15.5 rail.

($4mii. range)

$I, 391,000

(I0. 7%)

$227,500

( i. 75%)

$11.05-$16.25

($5.20 rail. range)

+82/i8
-75/25

+82/18
-75/25

+82/18

-75/25

196



The graphics in Figure 27 show that there are no differences

between the constant-percentage method and the constant-dollar method

in the primary zone of motivation near the target cost. In fact, the

constant-percentage share line each side of target cost is the same as

the constant-dollar share line. If there was a 90/10 share line extending

five or ten per cent of cost each side of target cost, there would be a very

small difference in the various profit positions beyond the plateau or shallow

sharing area. The significant difference between the two approaches is

found in the comparison of the RIE for each approach. The differences are

substantial at the extreme possible cost outcomes for cost over target or

under target. The constant-percentage method opens up the RIE and auto-

matically presumes there is uncertainty in every change. On the other

hand, the constant-dollar method retains the original RIE, and presumes

there is no additional uncertainty, or that the cumulative uncertainty is no

greater than provided in the original structure. It should be noted in the

example in Figure 27 that the first change, change "A", was negotiated

with a 9% target fee, and change "B" was negotiated with a 7.5a/0 target

fee, as compared with the original contract fee of 8%.

Another significant difference between the two methods is found

in the effect on minimum and maximum fee. The constant-percentage

method increases the range between the maximum and minimum fees at

a rate which is greater than the constant-dollar method. On the other hand,

the constant-dollar method increases the amount (and the percentage rate)

of the minimum fee and decreases the maximum fee (and percentage rate) at

a rate which is greater than the constant-percentage method.

For small changes, or for a series of small changes which increase

cost without a significant change in total program uncertainty, the constant-

dollar method appears best. Also, for small changes the sharing structure

can be moved to the right and the target fee can be moved upward at the

same rate of fee as contained in the original structure with minimum and

maximum fee amounts maintained. Naturally, this approach cannot be used

if there are large changes or if the cumulative amount is large.

3. The Severable Change Method

This method is appropriate in those unusual situations where the

changed effort can be separated from the incentive structure and treated as

a separate arrangement. The primary prerequisite for the use of this

method is the Government's ability to assure that the costs can be isolated

from the incentive contract (e.g. through a subcontract or a separate cost

or profit center).

The practical application of this technique is where the changed

effort dictates a completely different pricing provision from the basic

incentive contract. For example, where the basic contract is CPIF but
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the change can be priced on an FFP basis. Or the basic contract is FPI

and the uncertainties of the changed effort strongly suggest a CPFF

arrangement. Under these circumstances, taking the change "outside"

of the incentive structure can protect the integrity of the original agree-

ment and facilitate the negotiation of a meaningful and equitable adjustment

for the change.

It should be noted that, conceptually, the constant-dollar method

of adjusting changes has the same effect as pricing the change on an FFP

basis when the costs incurred for the change equal the negotiated target

cost for the change. Thus the amount would be the same. However, where

the change is "inside" the formula, if the cost incurred varies from the

negotiated target cost, that variance would be subject to the sharing ratio;

whereas if the FFP change is "outside" the formula, any variance is the

contractor's "responsibility". Naturally, at ceiling cost under an FPI

contract -- or minimum fee under CPIF -- the result would be the same

under either method.

It appears that the severable change method is most appropriate

where the uncertainties introduced by the change would substantially alter

the original contract cost/performance {trade-off) ratio.

Again, it is vitally important that the cost incurred for the effort

be traceable if the technique is to be used.

Administrative effort may be reduced and timeliness improved

by negotiating an estimated amount for changes in low dollar categories

prior to commencement of performance. In this way, changes below some

fixed amount {the amount is generally limited to $10, 000, but may be higher)

are made effective without a change in target cost, target fee, or target

profit for individual change actions. When there is a proper base for an

estimate of a total amount for low dollar changes, formula pricing of change

orders may employ advance agreements on several rates and burden factors.

Naturally, a $10, 000 change considered as a low dollar change in a major

systems contract would be a major change in a $100, 000 CPIF contract.

The dollar limit in the smaller contracts would be closer to $500.

Negotiations of changed effort should reflect the relative risk

position present at the date of authorization of the change. This concept

is expressed by Method 1 in Chapter 16 of the ASPR Manual for Contract

Pricing. ASPM-1, Method 1 (the preferred way) provides for an estimate

of the current cost, the cost as of the time the change is made. Method 2

as described in ASPR-1 reconstructs the cost of the work as estimated at

the time it was made a part of the contract.

364-685 0 - 69 - 14
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C. MULTIPLE INCENTIVE CHANGES

While changes in multiple incentive contracts have been called the

largest single source of administrative problems, the contract administrator

should discard all thinking that changes per se are the primary or even the

secondary cause of problems. In many cases, changes are not understood

and are misused, and certain problems have been caused because of lack of

planning for changes. It is not enough to say, "changes should be held to an

absolute minimum. " Improved definition, operational performance require-

ments in lieu of detailed parts specifications, and better control of change

generating sources will contribute to the solution to the change problem.

The Changes Clause permits unilateral change action, and it requires

the contractor to commence performance of unpriced actions. While the

action may be contractually unpriced for a period of time, all actions

(except emergency changes) should have an estimate of the cost effect and

an assessment of the effect on schedule and performance prior to the release

of the change.

A contract change, pursuant to the Changes Clause, should not become

the vehicle for reopening the original procurement negotiation. Only the

change and the effects of the change are evaluated and priced.

In practice, it will be found that the majority of change actions in

multiple incentives will affect only the cost portion of the incentive, but a

series of disruptive changes may also have an effect on delivery. If the

multiple incentive contract has a performance penalty (or penalty and

reward) and the contractor is in an unfavorable deliv_lry position (indicated

progress behind schedule), the contractor should not be able to use changes

as a bail-out mechanism.

If performance and cost incentives have been originally negotiated

in a compartmentalized structure, and if the change affects only cost, it

is possible to isolate the change to the cost portion and maintain the dollar

values allocated to performance and cost. Figure Z8A shows the original

structure,and Figure Z8B shows a $1, 100, 000 change as negotiated and applied

to the CPIF multiple incentive example (originally shown in Figure 14 ).

basic example covered the procurement of a piece of test equipment for

simulating space environment. The original structure is shown below:

Target Cost

Target Fee

Maximum Fee

Minimum Fee

Cost Range

Sbare Ratio

Performance Incentive

Schedule Incentive

Minimum Acceptable

Performance

The

: $i0 million

: $800, ooo (8%)
: $I, 400, 000 (14%))

: $240, 000 (2.4%)

: $8 - $1Z. 5 million

: 80/Z0

: +$Z00,000 (increase simulated altitude from 350 to

45 0 mile s )

: -$60, 000 ($Z, 000 per day penalty over 30-day range

after 180-day delivery date)

: 300 miles (no share in cost underruns unless a level

of 320 miles is reached)
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The $1. 1 million change covers the addition of instrumentation

and data recording equipment. The change will not affect the schedule

incentive or performance incentive because the effort involves the procure-

ment, assembly, and installation of instrument modules and recording

devices similar to the type used by the prime contractor in prior installa-

tions of smaller units. In this case, the Government has found that existing

GFE is not suitable for use with the advanced sensors and the testing

environment made available by the new equipment. Assembly and test of

the added equipment will involve only six months of effort and will be

finished prior to completion of the basic space chamber. The recording

and instrumentation equipment is not a structural part of the space chamber,

and the connections with the chamber will not affect performance.

The following pricing information describes the change and the

cost effect of the change, and is graphically shown in Figure 28B.

Target Cost

Target Fee

Maximum Fee

Minimum Fee

Cost Range

Share Ratio

Change

$1,100,000

$84, 700 (7. 7%)

Changed Structure

$11, 100,000

$884, 700 (7.97%)

$1,484, 700 (13.37%)

$z4o, ooo (z.16%)

$9. 1 $13. 5 million

80/ZO

This change has been made by the individual element method.

The target cost was increased by $1. 1 million and the PIE on the under-

run side was maintained at $2 million below target cost. The target fee

was increased by $84, 700 and the maximum fee was increased by $84, 700.

The original RIE for cost extended from $8 million to $12.5 million; however,

a cost overlap feature extended the effective RIE to $13.5 million by eroding

any earned performance at an 80/20 sharing rate for costs over $1Z. 5 million.

In this change to the multiple incentive, the cost RIE has the

same 80/Z0 share rate until $1Z. 5 million is reached ($604, 700 fee), at which

point the share rate increases to 69.53/30.47 until the maximum RIE point

of $13.5 million is reached with a minimum cost fee of $300, 000. The

$60, 000 potential schedule penalty has been retained and the lowest fee

which can be realized is $240, 000 at the $13.5 million cost point. The

minimum fee point, however, in the basic structure could be reached at

$1Z. 5 million.

A composite view of the original structure and the changed

structure is shown in Figure 29.
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The forecasted cost performance at the time the change was made indicated

that the basic contract would be completed on schedule with a cost under

target of approximately $I million (10% underrun). The cost incurred

amounted to $6.5 million at the time of the change. Performance achieve-

ment could not be forecast until additional tests were completed; however,

the design work and the completed subassemblies of the structure showed

great promise for a good, high altitude system. In this change, the con-

tractor's favorable position resulting from performance and indicated cost

reduction achievements have been preserved, and the cost risk for new work

is so small that there is no requirement to extend the RIE beyond $13.5

million (at that point, the contract would become a CPFF contract with a few

fee of $240, 000 if schedule was not met). Because of the contractor's indi-

cated cost and performance position, both sides at the negotiation table

considered the example to represent an equitable adjustment for the change.

It preserved the indicated earned fee and raised the maximum potential fee

from $I. 4 million to $I, 484, 700.

The second CPIF multiple incentive change example as shown in

Figure 30 uses the same basic structure from Figure Z8A and Figure 28B.
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This example shows a change which affects all elements of cost, schedule

and performance. In the example, it has been found in subsystems testing

that the vacuum system can be improved to provide a higher simulated

altitude than was originally forecast, and altitude can be reached faster.

The basic multiple incentive contract was attempting to develop a system

which would reach a simulated altitude between 350 and 450 miles. It is

now considered feasible to use a new vacuum system, involving significant

changes in the pumping system, which will reach and maintain a range

between 425 miles and 525 miles. The minimum acceptable level will be

raised from 300 miles in the basic contract to 375 miles of simulated

altitude in the changed contract, and the contractor will not be able to

share in underruns unless an altitude level of 400 miles is reached. The

change also includes additional instrumentation and recording devices dis-

cussed in the previous example concerning changes.

The cost effect of the multiple change amounts to $2. i million.

The negotiated target fee for the change is $178, 500 (8.5"/0) and the value

of the performance incentive at a maximum altitude level of 5Z5 miles is

$300, 000. The changed structure provides for a performance incentive

of $3, 000 for each mile of simulated altitude improvement above 425 miles

while the basic contract had provided for a performance incentive of $Z, 000

for each mile above 350 miles.

The basic structure and the changes are as follows:

Target Cost

Target Fee

Fee at Target

Cost and Max.

Pe rfo rmance

Maximum Fee

Original Multiple Chang ed

Cont tact Change Contract

$10, 000, 000 $2,100, 000 $1Z, 100, 000

$ 800,000 $ 178, 500 $ 978,500

(8./o) (8.5./0) (8.09Olo)

$ 1,000,000 $ 1,Z78,500

(10%) (I0.57%)

$ 1,400,000 $ 1,678,500

(14%) (13.87%)
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Original Contract Changed Contract

Minimum Fee

Cost

Schedule

Cost Range

Share Ratio

Performance

Reward

Schedule

Penalty

$300, 000

$240, 000

(z. 4%)

$8-$12.5 million

(cost overlap to $13.5 mil. )

8o/zo

$200, 000

($Z, 000 per mile)

$60, 000

(delivery in 18 mos. )

($2, 000 per day penalty)

$353,500

$353,500

(z. 92% )

$10. 1-$14. 6 million

(cost overlap to $15.2 rail. )

80/20 under target

75/25 over target

$300, 000

($3, 000 per mile)

$60, 000

(delivery extended 4 mos)

($2,000 per day penalty)

The contract, as changed, also contains the following narrative

constraints which are shown by the graphics in Figure 30. The

schedule penalty of $60, 000 operates only to the cost position of

$14, 360, 000, at the minimum fee point of $353,500 (2.92%). The

schedule penalty does not continue beyond the cost point of $14.36

million in order to avoid any possible adverse impact on performance

if there are testing problems at that stage. The share ratio has been

increased from 80/20 to 75/25 for costs over target, and this feature

will equate with the schedule penalty. The cost overlap feature continues

to erode earned performance rewards beyond the maximum cost RIE

point of $14.6 million until the cost point of $15.2 million is reached.

The performance achievement level of 475 miles meets the minimum fee

line at the $15.2 million position, and the cost overlap feature does not

apply to any performance earnings in the range of 475 miles to 525 miles

if costs exceed $15.2 million. It was mentioned earlier that the minimum

acceptable performance level is 375 miles, and the contractor cannot share
in underruns unless 400 miles is reached.

The change in Figure 30 has been made by the individual element

(equitable adjustment) approach during negotiation. There was an indi-

cated underrun of approximately $1. 0 million at the time that the change

was negotiated, and $6. 1 million of cost had been incurred. The original

schedule projection was about one week early, and these favorable posi-
tions were retained in the changed structure. The 80/20 share ratio was

retained on the underrun side. The share ratio was increased to 75/25
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for costs over target because the target fee rate of the change was

increased to 8.5% and the potential performance reward was increased

from $2,000 per mile to $3, 000 per mile. The Government's risk

exposure presumably has been reduced by changing the share ratio to

75/Z5 because the maximum cost point on the RIE has been negotiated

at $14. 6 million -- an 80/_.0 share ratio would extend the RIE to $15 million.

The KIE on the underrun side in the example in Figure 30 extends only

to $10. 1 million with a maximum fee potential of $1,678,500 (13.87%) at

that point. From a structuring viewpoint, there is no reason for not extend-

ing the RIE to $9,417,500. At that point, the maximum fee potential would

be $1,815, 000 (15%). The reason that the negotiated change did not reflect

an RIE point of $9,417,500 under target was because it was clearly unattain-

able. Extending the RIE to permit the structure to show a 15% fee point

would be meaningless. The action would not only be meaningless, but it

would distort the incentive structure and make it difficult, if not impossible,

to reflect the incentive profit value for any subsequent changes.

The reader has undoubtedly recognized many of the fallacies involved

in the handling of this assumed change negotiation. First, the entire

original contract has been altered. The share lines have been changed to

accommodate an arbitrary minimum fee level. Performance value has been

increased without a sound basis for the increase except increasing the maxi-

mum performance goal. The narrative constraints have added a greater

motivation to spend money to achieve 75 more miles which are assumed to

be reasonably achievable.

Further, the contractor can now "earn" the original target fee of

$i million at $12.3 million cost if he reaches the 450-mile level, whereas

under the original contract his fee would have been approximately one-half

that amount for reaching exactly the same results.

The original contract was based upon the value to the Government of

going from 350 to 450 miles being worth the cost equivalent of $1 million

(80/20 share or 5 x $200,000 = $1 million). Now 100 miles are worth

$1.5 million under target cost (80/20, or $300,000x 5)but only worth

$1.2. million over target (75/25 or $300, 000 x 4).

Note also that the change in performance for going from a maximum

of 450 to 525 miles was negotiated at $Z, 100, 000 plus $178,500 in fee

(worth $892,500 cost equivalent dollars or nearly $3 million in "value"

on an 80/20 basis)while the total value to the Government as expressed

in the performance fee is only $1, 125,000 (75 miles @ $3,000 x 5 on an

80/2-0 share). This is not to say that the Government has to relate fee

to value directly, but it should not -- as it has done in this case -- tell

the contractor that it is willing to spend over $3 million actual dollars to

increase the minimum acceptable level on the system from 300 to 375

miles but is only willing to pay him $300, 000 fee going from 300 to 5Z5
miles.
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If the value of gain from 350 to 450 miles was originally worth

$i million, then it still should be valid. If the value of going from 450

to 525 is worth more, then it should be related into the contract. For

example, if the cost of the change was $2. 1 million, this should be added

to the contract, but the level of performance minima should be increased

to at least the point where the contractor cannot earn more fee for less

effort (e.g., the contractor can now "earn" $1.Z million in fee for

producing a 425 mile system at $II million cost where under the original

contract he could only earn $I million by delivering a 450 mile unit for

$I 0 million).

Hopefully, the example will demonstrate the danger of reopening

the original contract structure and not evaluating the effect of a change in

terms of its expressed value. The use of more than one sharing ratio

should be recognized as confusing the value statement. Further, attempting

to hold any one element of the negotiation constant can create its own

problems.

While the narrative constraint is useful in offsetting any possible

motivation on the part of the contractor to deliver a minimum system at

low cost, a more direct approach is possible by using a form of inter-

dependence such as stating that performance below par at low cost will

carry a 90/10 sharing ratio while performance above par at low cost will

be rewarded under a 70/30 formula.

In this example a heavy penalty for performance below 425 miles

and large rewards above 450 would appear appropriate as compared to

the $3,000 per mile regardless of outcome.

The handling of FPI changes, cost-only and multiple incentive

changes, will be similar to the procedures used in CPIF changes. A

particular change in an FPI contract does not mean, however, that the

change will automatically have less uncertainty or more risk than a CPIF

change. In CPIF contracts, one of the major concerns with changes is to

maintain the same over-all degree of risk negotiated in the original

contract (including the relative position of the minimum fee) and maintaining

the contractor's relative cost, schedule and performance position (gains or

losses). In an FPI contract, the major concern also involves the develop-

ment and negotiation of a cumulative structure which maintains the over-all

degree of risk and reflects the contractor's progress. The "balance" of

cost, schedule, and performance incentives cannot always be maintained,

and it may be inappropriate to attempt to maintain the ratios which resulted

from the original negotiation.
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The following basic FPI provisions and the simple cost-only change

using the constant dollar method are depicted in Figure 31A.

Basic Contract Change Changed Contract

Target Cost $10 million $I million $11 million

Target Profit $I million $1Z0, 000 $I, 120, 000

(10%) (lZ%) (10. 18%)

Ceiling Price $1Z, 200, 000

(lZZ%)

$13,320, 000

(121. 1%)

Share Ratio 65/35 63/35

Figure 31Bshows a composite view of basic provisions and a change

to a multiple FPI contract. The change affects only the cost, and the

cost, and the equitable adjustment causes changes in the share ratio and

ceiling price (percentage of target cost).

Basic Contract Change Changed Contract

Target Cost

Target Profit

$10, 000, 000 $1, zoo, ooo

$1, lOO, ooo $ 13z, ooo
(11%)

@ Cost $ 900,000 $ 132,000 $ 1,032,000

@ Performance $ ZOO, 000 $ Z00,000

(I 00 points )

Ceiling Price $1Z, 000, 000

(lZ0%)

@ Cost $11,800, 000

(118%)

Share Ratio 65/35

$II, 200, 000

$ 1, Z3Z, ooo

$13,496, 000

(IZ0.5"/0)

$13, Z96,ooo
(118. 7Z%)

65/35 under target

60/40 over target
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FIXED PRICE INCENTIVE CHANGES

FEE ($ million) FPI

$1.8L _ -

I 6s/3s _ _ TARGET COST AND FEE

$l.0_ _ _ CHANGED (a)

mI_G_IN_AL__TAaG_ET _ _35

, J I I I !

$8 million $9 $10 $11 $12 $13 $13.32

COST ($ million) CEILING
PRICE

FEE ($ million)

'1.8] PERFORMANCE_ 1

PERFORMANCE

$1.O _ 65/35 COST____ _ _RoF(POINTS) / (B,

• .... / _-'---/_ __ 6o/40 /
$O.5-_ _ TARGE_ 65/35_"_,N O/100__' _ 0/100 /

_.2J . /

$8 million $9 $10 $11.2 $12 113.496

COST ($ million) CEILINGPRICE

FIGURE 31
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D. CHANGES IN RISK; CHANGES IN PROBABILITIES

The measurement or estimate of risk and probability is not as difficult

today as it was ten years ago, and it will be less difficult ten years from now.

The degree of difficulty in compiling cost and performance data varies

greatly from program to program. The variance depends on the stage of

development, its history, the age of the project, and the concentration of

program responsibility within the Department or Agency, and within industry.

Data collection, of course, must be a continuing effort throughout the life of

a program. It is too late to start the collection of data necessary for analy-

sis when a major change is issued. When the change is issued, the data

should already be available from the program office, the prime contractor,

testing sites, and the major subcontractors.

Parametric cost estimating applications (calculating gross costs from

a few statistically correlated design/performance and program parameters)

have been identified and used for more than five years. A relatively large

number of tests have been tried in studies of the applications of advanced

cost estimating relationships. Development and production costs for total

programs covering space boosters and launchers have been developed by

parametric techniques. The various phases of a program covering planning,

design, prototype, and release have been estimated in pilot tests of certain

development programs and the tests have been applied to major changes and

program redirections. The usefulness of the techniques is limited by unique

development characteristics and by the cost input from major subsystems.

In many cases, the cost input from major subcontractors has contained a

wide range of uncertainty because a backlog of smaller undefinitized changes

already existed at the time of a major change.

In order for the contractor to accept changes, the original incentive

contracting model should be based on program goals and objectives (effec-

tiveness), and the structure should reflect the risk inherent in the winning

contractor's proposal. A later change should not reduce the contractor's

original promise. Throughout the lifetime of a project, the quantitative

measure of contract status (incurred, achieved, and expected levels of cost,

performance, schedule, and profit) should be equally visible to the Govern-

ment and the contractor. Without visibility, timely processing of a change

cannot be accomplished, unless the change is estimated and definitized

outside of the incentive structure. The relative risk of the original structure

and the relationship of that risk to progress at the time of a major change

cannot be maintained by estimating the total program to completion and

quantifying risk to completion because the balance of the uncertainty of cost

and the uncertainty of performance may change significantly.
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If a contractual item is changed, it may change not only target cost

and performance goals, but also the combined cost and performance

confidence intervals. In certain contracts, the distribution of probabili_-

ties can be approximated by a normal distribution such as the example

shown in Figure 3ZA. The distribution can be shown graphically as

a triangle, or any number of ways. It is usually reasonable to assume

that increasing deviations from target or from the most likely outcome

become increasingly less probable, and the decrease in probabilities is

approximately symmetrical as the intervals are extended each side of

target.

The measure of risk is the standard deviation of the distribution

across the RIm, and the standard deviation is shown by Greek letter

sigma, the symbol "d" Figure 3ZB shows a composite view of a

original incentive structure and a changed structure with the change

based on the consideration of changes in probabilities of deviations from

target cost and performance goals. The deviation range before the

change is shown below the share line and the deviation range after the

change is shown at the top of the graph, above the RIm and incentive

share line. The confidence interval in this example has been extended

in the changed structure which incorporates a performance change and

increased costs amounting to $4 million. The confidence interval is

between plus or minus 3 o , and most of the increased uncertainty is

found in performance. The basic change in target cost and target profit

is graphically shown by a shift to the right and upward; however, the

change has not been introduced at the target cost point of $I00 million

but was introduced into the structure at a cost point of $90 million to

reflect the combination of confidence in the change and preserving the

risk which was contained in the original structure. The final changed

structure now has a wider confidence interval and the share lines are

not as steep except at the extreme increment of costs near the ceiling

price.

The example of a change in a multiple incentive as shown in Figure

32B graphically depicts an approach which maintains the risk position

of the contractor at the time a change is introduced and marries that risk

position with the performance and cost risk of the change. Of course, a

mathematical formula and quantitative statistical concepts and procedures

must be applied in order to accomplish this complex change structuring.

At the time of this writing, only one in-depth study covering the applica-

tion of risk and probabilities in changes has been performed. The

approach which has been briefly depicted in this section is founded on

mathematical theory and provides a basis for introducing changes with

different degrees of risk and probabilities. The available body of know-

ledge concerning risk and probabilities should be studied and utilized to

the maximum practical extent in order that the techniques can be refined

and made workable for a wider range of applications in contracting.
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CHANGESIN RISK AND PROBABILITIES
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CHAPTER VII

EXCEPTIONAL METHODS OF STRUCTURING

A. IN TR ODUC TION

Chapter IV of the Guide has already mentioned the advantages

of utilizing computer techniques to structure and evaluate the incentive

models which may be considered during contract planning and negotia-

tion.

Both Government and industry are now able to utilize the computer

as a tool which conveniently and effectively generates the curves, tables,

and formulas required to structure contracts for major, complex pro-

grams. A considerable body of knowledge has been developed proving

the workability of computer programs for structuring; however, the

computer programs are not a substitute for judgments of project teams

involving technical, pricing, audit, administration, and contracting

personnel.

Most of the incentive contracts can be graphically displayed and

structured by using simple, mathematical calculations. A slide rule,

calculator and adding machine, or conventional, manual arithmetical

methods are often adequate tools for evaluation or structuring exercises.

Simple arithmetic has been employed often to develop the incentive

examples in this Guide. The sheer size of a program and the large

number of cost and performance combinations, however, may require

computer techniques to cope with what would otherwise be time-consuming

problems. Value statements can be more precisely defined and made more

meaningful when they have been exposed to the greater visability provided

by the computer's range of examples.

The exceptional methods of structuring utilize the same general

principles of standard incentive contracting methods, and actually deviate

from the usual pattern only in the scope and depth of the structures.

Within the context of this Guide a clear understanding is necessary

between the two terms interrelationship and interdependency. Unfortu-

nately, these two words are being used to describe different relationships

that are not apparent from a dictionary definition of the two terms.

364-685 0 - 89 - 15
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In previous portions of the Guide we have referred to the inter-

relationship between cost, performance, and schedule as expressed by
the common denominator of fee.

Interdependency implies this same relationship, but, for some

reason which is not apparent, has come to mean--in multiple incentive

contracting--something additional. That is, a clear break or change in

the concept of interrelationship at a given point in performance. This

can be illustrated by an agreement which specifies that the contractor

will share costs at 80/20 if cost and performance are under par, but

will receive a 50/50 cost share if cost is under target and performance

is over par. Or, he will share cost at 50/50 over target if performance

is below par, but at only 80/20 if performance is over par.

While the normal incentive arrangement accepts changes in the

sharing rate (e. g., 80/20 below target, 50/50 above target) and changes

in performance fee (e.g., $100 for 0 to 50 points, $50 for 50 to 100

points) the contract with interdependency provides for an additional

bonus or penalty when a given level--usually performance--is reached.

However, cost, performance and schedule can be subject to interdepend-

ency. For example, schedule incentives may be made directly inter-

dependent with cost by utilization of variable schedule incentive parameters.

In this type of arrangement, the rate changes in accordance with the cost

achievement. For example, a maximum adjustment of $2,000 per day

imposed in the case shown (see Chapter V, page 189 ) could be changed

to provide for an adjustment of $4, 000 per day at the maximum underrun

point on the RIE and a gradual reduction to the rate of $500 per day at

the maximum overrun point on the RIE. Under this revised example,

the maximum effective fee {with full schedule reduction) would amount to

$1,080, 000 in lieu of $1,140,000, and the effective minimum fee {with

full schedule reduction) would amount to $285,000 in lieu of $240,000.

This type of variable fee reduction applied to schedule would tend to

offset any impact on performance that might be found where the contract

had a significant overrun. An interdependent incentive penalty arrange-

ment of this type actually states that the contractor does not share as

much in underruns when an important item is not presented on schedule.

Figure 33A illustrates a simple interdependent delivery incentive

arrangement applied to a "quality" performance incentive example

(see Chapter IV, Section D, page 134 of a simulated altitude chamber

which may be delivered and accepted with certain allowable deviations.
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In the example in Figure 33B, ten defects p:reser_t at the
time the article is submitted for final acceptance result in a penalty of

$40,000. The same ten defects, with delivery 10 days late, result in

a penalty of $53,333; ten defects at 20 days late result in a penalty of

$66,666; and ten defects at 30 days late result in a penalty of $80,000.

There is no penalty for one or two defects; however, the straight

schedule penalty amounts to $30,000 at 10 days, $40,000 at 20 days,

and $60,000 at 30 days. Note that the additional penalty for more than

two defects is twice as much as the on-time date as the penalty for

defects at 30 days late. Both defect-free delivery and on-time delivery

can be appropriately emphasized in this manner. The schedule penalty

formula for two defects or less is the same as the example shown for

a CPIF contract in Chapter V.

The example has been restructured in Figure 33B with heavier

emphasis on the correction of deficiencies before delivery. In this

variation of the example, ten defects result in a penalty of $70,000 at

scheduled delivery time, and result in the same $80,000 penalty when

delivered 30 days late. Heavier emphasis is placed on five or more

defects at all points up to 20 days late, and there has been a relaxation

on four or less defects, especially at the extreme late delivery stage.

Another example of interdependency is illustrated in Figure 34

which shows a simple interdependent structure that combines cost and

performance in a manner which emphasizes cost effectiveness. In this

variation of the example, the Government is not indifferent to the value

of performance at any position on the cost range. Improved performance

in Figure 34 is worth more in an underrun situation than improved

performance in a cost position that is greater than target cost.

The performance values at target cost position in Figure 34

are in the same range as the values shown in Figure 14 and Figure 15

howe ver, the value of performance which reaches simulated altitude of

450 miles at the $8 million cost position is more than the value of per-

formance at the $12.5 million cost position. In fact, the value of the

improvement between 350 miles and 400 miles, and the improvement

between 400 miles and 450 miles, increases in relationship to the de-

crease in cost. In this example, the rate of cost sharing is dependent

on the performance achievement, and the fee value for performance is

dependent on the cost position. There is a mutual dependence of cost

and performance if the buyer looks at price, as he should. The buyer is

not procuring separate elements of cost, performance, and fee.
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In the type of arrangement shown in Figure 34, the buyer is

attempting to maximize the attainment of the objective within the limits

of the given resources, or, economically speaking, he is attempting to

minimize the price of achieving the given objective. Thus, interde-

pendence in this case is cost (price) effectiveness. The interdependent

arrangement must be carefully chosen, however, and the few cases

where it is appropriate must be carefully selected.

B. PLANNED INTERDEPENDENT INCENTIVE MODEL (PIIM)

The PIIM program was first developed for the NASA Gemini space-

craft contract. The PIIM procedures were developed expressly for

multiple incentive contracts in which it is not sufficient to treat the

incentive elements independently. The concept brings together cost,

performance, and schedule so that incentive fee is earned or lost on

the basis of combined results in these parameters (if a point system

is used, performance and schedule can be combined as one element).

The range of incentive fee that can be earned for the almost infinite

number of combinations of outcomes within the matrix is spread smoothly

over a curved, three-dimensional surface so that there will tend to be no

large fee gains or losses based on relatively small changes in the out-

comes of any parameters.

Any type of incentive offers more fee for better performance and

more fee for lower cost. The interdependent structure strives to main-

tain the best combination of high performance and low cost by paying

incentive fee amounts which are not equal to the sum of individual fees

for different parameters. Under a PIIM structure, incentive emphasis

changes between the parameters for different program outcomes.

To describe the concept of PIIM, the following example is used:

RIE: Cost, $150 million-S250 million

Performance, 75 points-125 points

(i) at a low cost of $150 million and a high perform-

ance rating of 125 points, fee = $24 million

(ii) at a high cost of $250 million and a high perform-

ance rating of 125 points, fee = $10 million
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(iii) at a low cost of $150 million and a low perform-

ance rating of 75 points, fee = $5 million

(iv) at a high cost of $250 million and a low perform-

ance rating of 75 points, fee = $0

Emphasis over the four boundaries of the interdependent incentive

structure shown in Figure 35 is depicted in the smaller views of the

sides of the structure in A, B, C, and D. The curves show incentive

emphasis for individual parameters.

At low cost ($150 million), the incentive emphasis is highest at low

performance and is lowest at high performance. The Government wants

to encourage a contractor to improve performance at the low end of the

performance range. At the high end of the range, the Government

would not like to overreward performance increases and jeopardize a

favorable cost outcome near $150 million. Thus, at the high end of the

curve, performance is balanced against cost. The slope of the curve

at this point is fairly shallow.

In the high cost region ($250 million), the incentive emphasis is

relatively low at high performance, as shown by the gradual slope to the

fee curve. Again, cost is balanced against performance, and the slope

of the curve is fairly shallow.

The fee plan at performance of 125 shows relatively strong incen-

tive at high cost levels, near $250 million. (The slope of the curve at

this point is rather steep.) At lower cost levels near $150 million, the

incentive emphasis is reduced. (The slope of the curve at this point is

shallow. )

The curve for performance of 75 points across the cost range is

very shallow and almost flat in the low part of the cost range.

The four curves represent the extremes, or boundaries, of the

incentive plan. A three-dimensional surface can be drawn smoothly

across these four boundaries, as shown in Figure 36. Fee can be

calculated for any outcome of cost and performance that can be located

on this surface, and is determined by the height of the surface at the

point of the combined cost and performance values. Lines that connect

all the points of equal height on the surface are called lines of constant,

or equal, fee. These lines are shown for fee values of $2 million, $5

million, $7 million, $10 million, $18 million, and $20 million.
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The PIIM surface can be adapted to suit the Government's value

structure by varying the fee heights at the four corners of the surface.

Also, the slopes at the extremes of the curves that bound the surface

can be changed to reflect the desired relative emphasis of one param-

eter over the other. In this summary, these steps have been described

separately for simplification. In the actual negotiation of an incentive

plan, however, varying fee heights at the corners of the surface and

varying slopes at the extremes of the curves bounding the surface are

developed and negotiated simultaneously.

C. TABULAR MODEL

The purpose of the Tabular Model technique is to place extra con-
straints on certain incentive elements in the form of increased rewards

or penalties, to assure that all trade-off decisions are made and con-

tinued within a defined range of predetermined effectiveness. The con-

straints and the rewards for accomplishing higher combinations of

performance and cost achievements are obtained by adjusting profit

with various multipliers. To provide for reward adjustments, a

multiplier greater than one is established; for penalty adjustments, a

multiplier less than one and greater than zero is assigned. If achieve-

ment of a specified level in a certain element (such as performance) is

reached, an adjustment in profit is made by multiplying the profit earned

in other incentive elements (such as cost) by a multiplier associated

with performance.

For example, suppose costs were fifteen 15ercent below target in

a contract situation in which cost is highly important to the Government,

but considered to be highly important only if performance were in the

top half of its probable range. If the costs were low and performance

achievements were also low, the cost saving would not be nearly as
valuable to the Government.

By tailoring a tabular model to the various values of likely combi-

nations of cost and performance for each individual contract, multipliers

can be selected and applied in a manner which creates an interdependence

among all of the incentivized elements.

Where the Tabular Model is to be used, the ranges of incentive

effectiveness of the element(s) are subdivided into achievement grade
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levels. These grade levels are numbered. It is not necessary that

each element have the same number of grade levels, or that all ele-

ments be subdivided into achievement grade levels. A multiplier is

assigned to each grade level. These multipliers are positive numbers

and will be most likely to fall in the range of 0.5 to 1.5. It is possible

that only one grade level and associated multiplier will adequately re-
flect the desired outcome.

Creation of interdependence among the incentive elements is

achieved through use of the multipliers. In general, the principle

involved is that the multiplier assigned to the achievement grade real-

ized on one element is used to adjust (multiply) the basic (unadjusted)

incentive fees earned on the other element(s). For example, suppose

that the RIE for performance has been subdivided into grade levels one

through eight. Further, suppose that the performance achieved under

the contract falls into the grade five range, and that performance grade

five has an assigned multiplier of 1.10. Then 1. 10 is used to adjust

(multiply) the basic (unadjusted) incentive fees earned on the cost and

schedule elements (i. e., if both cost and schedule are "incentivized").

It is not necessary that multipliers be assigned for all incentive

elements. The Tabular Model, in many instances, may serve its

function well through assignment of multipliers to one or two elements.

If an element does not have multipliers assigned, it does not require a

breakdown of its RIE into grade levels.

If two elements have multipliers assigned, then two multipliers

will be applied to the basic (unadjusted) incentive fee earned on the

third element. If all three elements have multipliers assigned, the

unadjusted incentive fee of each will have two multipliers applied to it.

In such contracts, it is necessary to specify how two multipliers applied

to a single element will be resolved into one. According to the incentive

arrangement involved and the reasoning behind it, it may be appropriate

to use the larger, the smaller, the product, the average, or to construct

a table which specifies the multiplier to be used without following a rigid

mathematical pattern. The choice will depend on the result desired in

each individual case. The use of grade levels with assigned multipliers

can result in large jumps (or drops) in profit or fee for a small change

in contract outcome. This difficulty can be avoided by use of more

grade levels of narrower ranges, so that differences between multipliers

of adjacent grades of an element are not large. It can also be avoided

by interpolation within grade levels.
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While the structure of the basic (unadjusted) incentive arrangement

is similar to contracts not employing the Tabular Model, the basic

arrangement and the Tabular Model go "hand-in-hand" and must be

developed with respect to each other. The multipliers have the effect

of changing the weighting of the incentives for different outcomes.

Therefore, the incentive rates or sharing formulas and the basic

(unadjusted) profit will not be the same as if multipliers were not to

be employed. The portion of fee assigned to the basic (unadjusted)

incentive arrangement will normally be much less when the Tabular

Model is used. For example, where the total fee pool is 15% (i. e.,

maximum fee 15%, minimum fee 0%) the total fee portion assigned to

the basic arrangement should generally be less than half (e. g., 5% or

6%). The exception to this general rule is where only one element is

to be emphasized and the use of the Tabular Model is to prevent com-

plete loss of control of the other elements.

Consideration of any type of interdependent contract compels the

Government and the contractor to analyze the objectives critically.

This same discipline can be applied to any type of negotiation and is

not a justification for complexity or for incentives. The purpose of

interdependent incentives is to motivate efficient contractor manage-

ment and the achievement of the most effective performance level in

a way which would not occur without the incentive.

While technical decisions in the interest of the Government should

be encouraged by the contract structure, it is recognized that these

decisions also are generally in the best long-run interests of the con-

tractor. Thus, the strength of the extracontractual motivating forces

for performance should be examined carefully before an incentive value

statement is placed on a performance event. In some cases, the extra-

contractual influence may be stronger than the contemplated incentive

amount. In these cases, the limited motivational resources available

in the incentive profit pool may be more appropriately assigned to cost

control.

The questions of contract visibility during contract administration

and the ability to introduce major changes are highlighted when inter-

dependent structures are used. Interdependency may not be fully effec-

tive when major performance parameters are connected with several
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subcontracted items. Also, major subcontracts and second-tier sub-

contracts for subsystems that significantly affect performance can

create additional complexities which may impair contract visibility.

When major changes or a large number of changes are introduced, con-

tractual visibility is further reduced. Thus, when there is a high proba-

bility that measurements of individual subsystem performance will not

be visible to program and contracting managers, fine gradations in

prime contractor management actions will serve no purpose and should
not be incentivized.

Earlier parts of the Guide have shown examples of simple inter-

related structures using straight line surfaces. Any one of the cost

performance, and schedule elements or the total structure may have

curved or straight fee lines, depending on the circumstances. Simplic-

ity and visibility, however, are key elements if the contract is to

operate efficiently through the administration phase.

When technological uncertainty is high in several subsystems, the

interdependent structure will not be able to accept a long series of

changes. The structure itself can be changed by simply applying new

probability factors and making statistical changes to the computer

program; however, the practical considerations overrule the mere

appearance of simplicity, because the same people that are required

to make the technical changes and manage the changed conditions may

not be available to make the judgments necessary to select a new com-

puter program. This implies that interdependencies may be more

appropriate in FPI than in CPIF contracts because of practical con-

straints during administration. Of course, the constraints of the ceiling

price in an FPI contract, plus provisions for correction of deficiencies

and other narrative constraints, serve as a cost balance for many of the

performance incentives if minimum acceptable performance levels and

performance goals have been correctly established.
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CHAPTER VIII

INCENTIVE CONTRACT ADMINISTRATION

Ae INTRODUCTION

Sound and timely contract administration is essential for incen-

tive contracts to be effective. Poor administration -- too much or too

little -- can negate the potential effect of incentives.

When the incentive concept was initially devised it was conceived

that the contractor would have freedom to manage cost and performance

variations. It was further intended that the incentive system should

provide for anticipation of problems, and provide prompt cures which

would neither materially affect the performance or delivery goal weight-

ings, the cost incentive balance, nor the contractorts risk and contractual

responsibility.

Experience with the administration of incentive contracts indicates

that some administrative procedures and practices have increased un-

reasonably under certain incentive contracts, and there have been a few

examples of inappropriate relaxation of administrative controls.

It is the policy of the Government, that where incentive contracts

do provide maximum motivation for prudent cost management on the part

of the contractors, administrative controls should be relaxed. When

prudent cost management has been demonstrated by performance or by

acceptance of a mix of contracts which reflect assumption of high cost

risk, administrative controls which may hamper performance and are

costly to the Government and the contractor should be eliminated or

relaxed.

Problems involved in the administration of incentive contracts

extend to several areas beyond the subject of contract changes; however,

contract changes are probably considered first in any list of problems.

It has been demonstrated clearly that the majority of problems associated

with changes vanish when changes are proposed, negotiated, and defini-

tized in a timely manner. This is not unique to incentive contracting, but

timing is more important under incentives if the integrity of the original

incentive structure is to be maintained.

In cases where numerous changes have been required, it has been

considered that the more lengthy procedure involved in restructuring

incentive contract features in order to make changes has tended to inhibit
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the attainment of the finally desired objective. Thus, while such sub-

jects as technical direction, partial terminations, financial and status

reports, consent to subcontracts, prompt payment of earned incentives

after demonstration, excusable delays, warranties, and management

systems evaluations are administration areas affecting contractors'

operations, the handling of contract changes can have the most tangible

effect on the continuity of the incentive motivation.

B, RELAXATION OF ADMINISTRATIVP. CONTROLS

Incentive contracting is intended to align the contractor's motiva-

tion with the Government's program objectives, and costly administrative

controls considered necessary under a CPFF contracting environment

should often be relaxed. Since the burden of risk has been substantially

shifting to contractors in recent years, DoD has sought ways in which to
eliminate certain administrative controls and reasonableness overhead

audits in cases where the mix of contracts met a prescribed threshold

of cost risk assumption. The program is known as Contractor's Weighted
Average Share in Cost Risk (CWAS). 1/

The objectives of CWAS, as described in ASPR 3-1002, are to

furnish a measure of the contractor's risk motivation, and where risk

has in fact been assumed, minimize the extent of Government control.

Elimination of all unnecessary administrative controls, in con-

tract management, especially under incentive contracts, is an objective

of DoD and NASA. Of course, many controls cannot be considered

unnecessary until contractor efficiencies have been demonstrated, or
until there are indicators that the risk assumed in the contract mix will

motivate efficiencies. The CWAS procedures provide a technique for

developing the indicators of the degree of risk which has been assumed,

however, even in the event of a low CWAS rating, when a contractor has

assumed a high risk in an individual contract, consideration should be

given to relaxing administrative controls for that contract.

It has been observed in various studies that the development of

incentive arrangements has required better planning and better discipline

on the part of the Government and the contractor. These fall-out benefits

have not been exploited fully, however, in the administration phase of the

contract, because better early planning should have permitted later
controls to be relaxed.

Prudent relaxation of controls can be achieved on a case-by-case

basis in such areas as administrative reviews or approval of overtime

and travel, and subcontracts consent. These traditional CPFF controls

can be relaxed even when CWAS is not applicable for all contracts on a

corporate or profit center basis.

1/ See ASPR 3-1000 for detailed coverage on Contractor's Weighted

Average Share in Cost Risk (CWAS)
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Naturally, the responsibility for national defense or the respon-

sibility for meeting the national space goals cannot be shifted. It must

also be recognized that the most highly motivated contractor can fail

in the performance of the most carefully structured contract. Thus,

contractors' management reporting systems must be operating and

capable to produce visibility of trends in operations.

Several of the measures prescribed for reduced administrative

control are of more importance to technical managers than to contracting

and finance managers. For example, the approvals for change to make

or buy plans may be required by the technical(or quality) functions without

consideration of other effects. 1/ This is also true in the requirements for

approval of changes in key personnel. Each area, therefore, must be

examined when direct monitoring actions may be necessary because of

certain programmatic requirements. It is important to consider that

this examination may disclose duplications of administrative controls

through informal reporting actions. Certainly, all duplication should be

eliminated, and only necessary administrative emphasis should be

redirected to the most important functions.

C. PCO/ACO RESPONSIBILITIES FOR INCENTIVE CONTRACT

A DMINIS T RAT ION

It is essential that the Procuring Contracting Officer (PCO) and

the Administrative Contracting Officer (ACO) clearly understand the

assignment of responsibilities and the special requirements connected

with the administration of an incentive contract. The PCO is respon-

sible for establishing and maintaining effective communications with

the ACO.

The policy of both the DoD and NASA is to make maximum use

of the contract administration services and related field support capa-

bilities of the Defense Contract Administration Services and Depart-
ments or NASA installations with plant cognizance. 22 The Defense

Supply Agency Manual 8105. 1 (3-400) makes specific reference to

administration of incentive contracts.

The written delegation of special responsibilities for admin-

istration should be unambiguous; however, it is incumbent upon the

ACO to provide the PCO with assessments and recommendations con-

cerning any potentially adverse situation which may be disclosed and

which impacts on the contractual objectives.

I/ NASA PR 51-310.2, Functions Critical to a Project.

Z/ See NASA PR Part 51, Contract Management Procedures;

ASPR Section XX, Part 7; ASPR 1-406
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It is important for the ACO to maintain a continuous overview

of the progress of major incentive parameters. Particular attention

should be directed to the status of Government furnished equipment

because of the effect of late delivery of GFE on contractual incentives.

There are no conflicts between the concept of program overview

and the concept of relaxation of controls. Program surveillance and

surveillance of contractors' functional systems reviews are parts of

good contract administrative management.

When large complex incentive contracts are contemplated, the

PCO should bring the ACO into the coordination cycle as early as

possible. The degree of success of the administrative effort will be

enhanced by the knowledge and experience of the administrative per-

sonnel gained during the development and negotiation of incentive

objectives. In the majority of cases, of course, at the time the con-

tract administrator enters the picture, the type of contract and the

incentive structure have been selected and negotiated. The benefits

from extensive preaward participation can more than offset the per-

sonnel expense in many contracts.

It is impossible to provide explicit guidelines that would cover

every conceivable action which the ACO should perform for the PCO

in the administration of an incentive contract. The delegation by the

PCO will list the minimu.m necessary contractual and program cover-

age which is required. 1/ Over and above the delegation authority is

the requirement for the ACO's effective communication with the PCO

and the contractor. Timely communication is required if it is to be

effective.

Progress reports and data transmitted to the PCO should be

analyzed by the ACO and his supporting team to determine if the

trends or indicated problem areas are reflected in the estimates for

effort to be completed in prospective periods of performance.

Financial management reports, together with production

reports, quality assurance reports, and reports of interim tests or

milestone accomplishments should be compared with planned expendi-

ture and manning levels. This comparison may provide a good factual

basis for analysis of the status of certain incentive aspects. An

assessment of the forward estimates will not be complete without a

thorough analysis of the major subcontract areas and any pacing items.

1/ References: ASPR 1-201.3, 1-201.31, 1-406,

NASA PR - Part 51, Subpart 3

20-703
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While prime contractors are responsible for selection of sub-
contractors and administration of subcontractors, the ACO is respon-
sible for review of selected purchasing and subcontracting systems
and for continuing surveillance of these systems. The ACO should be
particularly cognizant of recommendations from audit, pricing, produc-

tion and other specialized personnel when compliance with the recom-

mendations is necessary for effective subcontract administration.
Several incentive contract overruns have been identified too late for

corrective action by the prime contractor because of ineffective sub-

contract administration systems. The primary ACO is responsible

for coordination with secondary ACO's at major subcontractors' plants

to assure that there is a mutual understanding of the requirements for

the prime contractor to take prompt action where there is anticipated

or actual delivery or performance delinquencies. Both the primary

ACO and supporting ACO's also should give particular attention to the

analysis of financial management reports when required from major

subcontractors--the analysis should assess the relationship of costs

incurred and those forecasted with progress in actual performance.

The monitoring of incentive contracts by the ACO's team is a

continuing effort performed by various functional specialists to com-

pare technical progress with planned progress and planned funding.

The monitoring action is not an administrative control. The con-

tractor must have relative freedom to manage costs and performance.

Monitoring is simply a surveillance action to assure that the prime

contractor's management of the incentive program continues to be

effective, and to assure that the incentive structure continues to be

effective without a requirement for significant redirection.

DI PROGRAM MANAGEMENT AND TECHNICAL DIRECTION

Program management of an incentive contract initially starts

with the development of the performance, test, and evaluation speci-

fications which are eventually incorporated into the contract. The

Government's program manager, or project manager, normally

through contract administration personnel, will monitor the progress

of performance.

The contract administration duties of technical representatives

of the project managers shall be determined in accordance with

Departmental or NASA practices.

Government program managers are usually responsible for

making all decisions which affect the total system performance and
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cost for the lifetime of the system. The program management concept

permits integrated decision-making, which evaluates the combined

impact of all significant circumstances during the administration of

the major incentive contracts. In many cases, the program manager's

responsibility is not limited to the technical function, but considers all

functional operations. When this approach is used, the contracting

officer and his supporting team are sometimes assigned within the

program manager's organization. The Government's organizational

arrangement does not affect the incentive contractual relationship which

is established between the Government and contractor. The organiza-

tional arrangement may only affect the manner in which administration

procedures are implemented.

The contracting officer is the only agent with the authority to

bind and obligate the Government in matters pertaining to contract

administration. The ACO, however, cannot knowingly permit un-

authorized acts by others and later approve them by ratification and

still later attempt to deny the authority of such continuing unauthorized

acts. Contract changes and increased work disguised as technical

direction and a patter of "informal" changes which may require after-the-

fact acceptance are examples which adversely affect the integrity of the

incentive structure. In these cases, the incentive can be compromised

by implied authority having been delegated by the continued acceptance

of such undelegated actions.

The ACO will require the assistance of the technical team to

monitor those parts of the contractor's management systems reports

which pertain to identifiable areas of performance or specified goals
of the contract.

Purchasing offices and system or proje_t/managersx may assign
technical representatives for liaison purposes.-

The technical representatives may assist in the administration

phase by performing technical approval of (i) changes involving design

consideration, (ii) costs as related to available program funds, and

(iii) schedule impact, including consideration of trade-offs between

cost, performance, and schedule. The technical program representa-

tives should keep the ACO fully informed on matters discussed with

contractors.

Technical direction can be an effective program management
and administrative tool for both the Government and the contractor.

On the other hand, if incorrectly used or misapplied, it also can be

incompatible with incentive contracting.

1/ ASPR Z0-705
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Technical direction generally can be defined as:

(i) Filling in previously unspecified details or instructions

concerning the technical requirement.

(ii) Shifting emphasis between tasks without affecting incentive

or other parameters.

(iii) Providing guidance, advice, definitions, and other

information which assist in interpretation of drawings and

specifications and assist in interfacing with associate

subsystems.

Technical direction is performed by technical representatives

designated in writing by the contracting officer as authorized to issue

technical directions which are not intended to impact on the cost or

other incentive aspects of the contract. Of course, the extent and nature

of technical direction contemplated should have been considered prior to

the selection of contract type. Where significant technical direction is

contemplated, a cost reimbursement contract may be appropriate.

When technical directives are used with incentives, operating

procedures should include provision for serial numbered written

directives, with copies issued to the contracting officer (and probably

copies to Reliability and Quality Assurance and all other affected

functions, or in accordance with Departmental or program management

instructions ).

E, FINANCIAL MANAGEMENT AND FUNDING.

In a CPIF contract, the Government is not obligated to reim-

burse the contractor for costs in excess of the target cost (as may be

adjusted), and on the other hand, the contractor is not obligated to

continue to work in excess of the estimated cost point unless the

Government increases the estimated cost.

In a FPI contract, the Government is not obligated to reim-

burse the contractor for costs in excess of the ceiling price amount,

but the contractor is obligated to continue to work to completion of

performance.

In either type of contract, payment may not be authorized for

more than the amount obligated on a contract.
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The foregoing explains, in part, certain funding differences in

incentive contracts. There also are certain financial reporting differ-

ences between CPIF and FPI contracts. The extent and depth of

financial reporting for incentive administration purposes certainly
should not result in reports which cost more than the benefits to be

obtained.

Any contract involving a line item above $500, 000 and with a

performance period exceeding one year, whether FPI or CPIF, may

have within the agreement specific details covering the requirement

for the Contractor Financial Management Report (NASA Form 533)or

the Contract Funds Status Report (DoD. DD 1586).

The primary financial management interest of the contracting

officer generally is in the current funds status of the project plus the

forecasted funding requirement or expenditure rate of the contract

for which he has responsibility. Financial Management personnel,

Comptroller representatives of the Departments and Systems Analysts

will have several broad interests in data which portray details and

cross-sections of cost, schedule, and t_hnical performance. The
Resource Management Systems of DoD ---' will continue to develop addi-

tional guidance for assets management, acquisition management, and

cost information reports; and expand beyond the present coverage of

systems for major aircraft, missile, and space programs (the current

applications are in programs with total obligational authority of $25

million for RDT&E or $100 million cumulative investment for produc-

tion}. The majority of the incentive contracts (not the majority of

dollars obligated by incentives) may use financial management informa-

tion developed by the Contract Funds Status Report (CFSR), DD Form

1586. The DoD quarterly report and the NASA 533 report were developed

for line items funded in the amount of $500, 000 or more but may be used

for smaller CPIF incentive contracts of $100,000 or more. If there is

a high confidence in the ability to predict costs and if periodic funding

controls are easily manageable, the content of financial management

reports should be held to the minimum requirements for progress

information. Final judgment concerning the depth of reporting must be

dependent on the specifics of a particular contracting situation.

Financial management evaluation for incentive administration

purposes should be based on the work breakdown structure of the

project. Reporting against the work breakdown structure will be in

the best form for management of the Government program by project

and technical personnel. In all cases, however, the reporting require-

ments should be compatible with the contractor's accounting system

unless this is clearly impossible. The contractor should be allowed to

1/References: DoD Directive 7000. 1, August ZZ,
7041.Z, June 13, 1966, 7800.7, December Z3,
December 22, 1967.

1966; DoD Instructions
1966 and 7000.2,
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use his own accounting and production reporting methods as long as the

required data satisfy the Government's basic control systems criteria.

The prime contractor is responsible to assure that major subcontractors'

reports meet the same quality and timeliness standards.

The major differences between the FPI and CPIF reporting may

be caused by the inability in CPIF to accurately define or specify progress

milestones which relate time and cost with work performed. Reporting

under either type of contract should reflect the estimate of all authorized

changes which have not been definitized, and there should be identification

of planned changes or contractor initiated changes which are in the pro-

posal process. The report should be supplemented by Government project

estimates of Government planned changes.

The Limitation of Cost clauses in the ASPR and NASA PR cover-

ing cost reimbursement type contracts provide for the contractor to

notify the contracting officer when costs are expected to exceed 75% of

the estimated cost (target cost) within the next 60 days (may be varied

from 30 to 90 days and from 75% to 85%), or when the total costs will be

substantially greater or less than the estimated costs. As previously

stated, the Government is not obligated to reimburse the contractor for

any costs beyond the estimated costs unless the estimated cost set forth

in the Schedule is specifically increased by the contracting officer.

The ASPR clause covering Limitation of Funds (October 1966) and the

NASA PR clause covering Limitation of Government's Obligation

(September 1962) are used when funding to complete the entire contract

is not available. The contractor also is required to notify the contract-

ing officer when costs for certain items or for a certain period of per-

formance are expected to exceed the funds then allotted to the contract.

The size of the total contract and the length of the period of

performance have a direct correlation with the type of funding plan.

The contractor's funding plan should be matched with the cash flow

requirements determined necessary at the time of negotiation. The

cash flow plan related with the budgeted man-hour plan of the work

breakdown structure should be reflected in the funding agreement of the
schedule.

The concept of incremental budgeting and funding has certain

advantages and disadvantages. The practice permits funding flexi-

bility for the Department and within a major program. It also helps

control Government expenditures in accordance with total Government

budgeting practices. Two of the disadvantages often reported are the

increased workload and the possible adverse effect on incentive planning

or changes to incentive plans (trade-offs). The latter disadvantage
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caused by incremental funding also can be related to the Limitation of

Cost clause in CPIF contracts which is reported to discourage trade-

offs above the target cost point even when revised estimated costs are

within the RIE.

"Trade-offs" which may improve performance but increase

costs above the target cost point or which may increase costs within

a specified period with a funding limitation are not necessarily stopped

because of the limitation of cost or because of incremental funding.

The contractor is permitted and should be encouraged to notify the

contracting officer that a significantly higher performance goal is con-

templated to be reached by a revised plan for work specified in the

Schedule. The contracting officer is permitted to consider the proposal

for a revised estimated cost and a revised plan with higher performance

goals. Where technical confidence is high in the revised plan and

realistically and reasonably supported, the contracting officer may

secure approval in accordance with Departmental or Agency practices

for authority to increase the estimated cost of the contract without

changing target cost, target fee, the RIE, or sharing arrangement.

Funding levels for a specified period also may be increased when the

revised plan reflects increases in over-all cost effectiveness.

The term "spoon feeding" has been applied to improper incre-

mental funding practices. Incremental funding is quite often a necessity

and in the long run may be beneficial for both the Government and con-

tractor; however, its application as a program control device can be

questioned. In many cases, the "spoon feeding" practice can increase

costs rather than control costs. Many valid reasons can be cited for

incremental funding; there are few valid reasons for "spoon feeding. "

It must be remembered that one incremental funding action between the

contracting officer and the prime contractor may generate several

incremental funding actions between the prime contractor and the sub-

contractors, and in some cases this extends on to certain second tier

subcontractor s.

In the event a significant change in the funding plan affects the

contractor's ability to earn delivery incentives, the contract should

provide for equitable adjustments in the incentive structure. The

delivery incentive feature may be modified on the basis of an excusable

delay; however, there are other contractual provisions which do not

provide for equitable adjustment for schedule, therefore the parties

should anticipate the effect of Government actions which can adversely

effect schedule incentives and make proper provisions in the contract

in the event of their occurrence. Changes to the allotment of funds for
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one year in a three or four year contract may not always affect final

delivery or total estimated cost. The extent of the variation from the

original funding plan plus the contractor's ability to shift effort to other

programs or elements of the same systems may form the basis for

determining the effect of the funding variation. It would appear that

the most workable plan for fixing "estimated" funding requirements for

certain periods would involve a target amount for funding allotments

with permissible variations of five or ten per cent without impact on

the incentives. Funding periods should not be established for less than

semi-annual periods.

F, DOCUMENTATION OF ADMINISTRATIVE ACTIONS

The importance of documentation cannot be over-emphasized,

and there is no one particular standard of content for adequate docu-

mentation of all incentive contract actions. The requirement for docu-

mentation does not cease following the incentive contract negotiation --

it continues thru the analysis and negotiation of all incentive contract

changes. The basic reason for documentation is to support the next

contract administration action. Thus, the documentation package should

also summarize or cross-reference a history of the cost, performance,

and schedule achievements at various milestones during the lifetime of

the contract. The documentation concerning the negotiation of a major

change should show the basis for determining the percentage of comple-

tion of the contract or a particular element of the performance.

The PCO's files should be fully supported by the ACO's price

analysis summaries. The scope and depth of audit evaluations and price

analysis evaluations and the extent of their use should be clearly recorded

in the final documentation of major change negotiation. Since both evalua-

tions eventually become a part of contract records, reviewers of the

documentation should be able to understand the negotiation positions taken

on significant matters affecting any variances between data in the pro-

posals and audit/pricing evaluations.

Since changes made during the contract administration phase will

generally be based on the estimate of the cost at the time the change is

made, it is also necessary in significant changes to multiple incentive

contracts for the documentation to record the performance and schedule

status at the time the change is introduced. The rationales supporting

changes to the incentive-mix of cost, performance, and schedule values

or sharing ratios should be supported in the documentation of change

order negotiations. The contractor's probability of reaching a certain

indicated profit position at contract completion should be discussed in

the documentation of changes which cause significant redirection in a

contract. This will highlight the fact that the contractor's relative

position (increases or decreases) has been preserved in the changed

incentive structure.
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The accumulation and continuing review of historical information

is not only necessary for program and contract management, but it also

provides a basis for prompt, complete replies to the Renegotiation

Board, General Accounting Office, and DCAA or departmental audit

staffs.

It is highly important to remember that the annual reports to the

Renegotiation Board are used not only as a basis for controlling excess

profits, the reports may also be used as a basis to support the payment

of earned profits above target profit. While the effect of all defense

and space contracts on the contractor's total profit is based more on

the total profit/volume/investment relationship than on the particular

percentage of profit represented in a specific incentive contract, the

size of a particular incentive contract and the success under that con-

tract may cause one contract to be the dominant factor in an annual

profit result.

Documentation supporting information to be reported to the

Renegotiation Board, or in response to GAO inquiries concerning cost,

performance, schedule relationships, should describe the efficiency

shown and the risk assumed by the contractor in performance of a par-

ticular incentive contract. In short, the documentation should provide

information concerning the extent to which the contractor met cost

targets and performance goals under the incentive contract and the

reasons therefor. Changes in cost and profit targets and cost sharing

ratios should be described, with attention directed toward increased

risk or reduced risk which might have been introduced by any significant

changes. While many requests for information will require a current

appraisal of performance under an incentive contract, it may be neces-

sary to describe major milestones leading up to incentive events which

were performed during a current period. An incentive for a flight mile-

stone is not earned on the day of the flight. The incentive has been in

process for many weeks, months, and possibly years prior to the flight

date. The extent of the contractor's continuing stake in the objectives

of the over-all program should be described when reports may cover

only one year of a major program.

Reports for Renegotiation purposes covering research and develop-

ment contracts with multiple incentives may require more background

than would be necessary to describe annual performance under produc-

tion contracts. The reports also must be careful to define levels of

failure and success. An event which may have been identified by the

public or the press as a mission failure, involving ten technological

objectives, may actually represent the attainment of nine successful

technological advances and failure in only one; even the contractor's
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correct use of the lessons learned from one failure may contribute to
the ultimate success of a program. Thus, the subjective weightings
applied by program managers to incentive earnings and penalties on
particular events should be explained.

The reporting of an incentive formula should describe any
narrative constraints in the contract which may increase risk assumption;
for example, cost overlap features or special provisions covering the
requirement that specific performance levels be reached before cost
sharing is permissible should be highlighted.

To ensure pertinent and accurate data for replies to the
Renegotiation Board and audit offices, the documentation files should be
maintained on a current basis. Reconstruction of actions becomes
increasingly difficult at later dates and impacts on the accuracy and
reliability of the data. The currency and completeness of the documenta-
tion will always affect the ability to perform pricing in the administration
phase. Thus, the effort to document is equally beneficial for contracting
and project personnel as well as renegotiation, audit, and other reviewers.
In a final sense, good documentation also supports the contractors who
must depend on the contract administration documentation to support any
earned incentive profits that may be a determinant in higher than normal
annual profits.
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CHAPTERIX

COST- PLUS-AWARD-FEE CONTRACT

A. INTRODUCTION

The cost-plus-award-fee (CPAF)contract is a cost-reimbursement

type of contract with special incentive fee provisions. It provides a means

of applying incentives in contracts which are not susceptible to develop-

ment of firm objectives for cost, technical, and management performance.

The CPAF contract fits in the spectrum of approved contract types
between the CPFF contract and the CPIF contract. 1/ The NASA Cost

Plus Award Fee Contracting Guide presents several examples of CPAF

criteria, measurement, and rating plans. While early applications were

usually limited to support services contracts, CPAF contracts may be

appropriate for Engineering Development or Operational System Develop-

ment contracts where the measurement of achievement does not lend

itself to the objective measurements required by CPIF contracts. The

CPAF contract should not be used as an administrative technique to avoid

CPFF contracts when CPFF criteria apply, nor shall a CPAF contract be

used to avoid the effort of establishing objective targets so as to make

feasible the use of a CPIF type contract.

The CPAF contract provides that the contractor's earned fee will

be determined subjectively by designated Government personnel on the

basis of periodic, after-the-fact evaluations of the contractor's perform-

ance. The CPAF contract has a base fee, a maximum fee, and provision

for a variable award fee to be adjusted upward. The award fee determina-

tion is subject to special checks and balances which provide procedural

safeguards protecting both the Government and the contractor from arbitrary

or capricious evaluations. These are a substitute for the conventional

"Disputes" clause procedure, and the Disputes clause is made inapplicable

to the award fee.

DoD and NASA have used CPAF contracts since 1962, and the

majority of major aerospace and electronic industry contractors have

some experience with award fee contracting at the prime contract level.

Award fee procedures generally are not considered appropriate for

subcontracting under Government prime contracts.

1/ ASPR 3-405.5, Cost Plus Award Fee Contracts

NASAPR 3. 405-6, Cost Plus Award Fee Contracts

NASA Cost Plus Award Fee Contracting Guide,

NHB 5104.4, issued August 1, 1967, available

from the U.S. Government Printing Office
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B. ELEMENTS OF CPAF CONTRACTS

The CPAF contract includes the following:

(i) an estimated cost,

(ii) a base fee (a fixed fee which does not vary with performance;

base fee may be zero),

(iii) an award fee (to be determined subjectively following evaluation

of performance as measured against the performance criteria

set forth in the contract; award fee may be earned in whole or

in part or may be zero),

(iv) a maximum fee (base fee plus award fee pool),

(v) performance criteria (evaluation criteria may include such

elements as quality, timeliness, and cost effectiveness and

sub-elements which define these criteria), and

(vi) fee payment plan (once each month or at more frequent

intervals if approved by the Contracting Officer, the contractor

may invoice for base fee and, in special circumstances, the

Schedule may provide for a billing fee which is higher than base

fee but lower than the amount available for maximum fee. When

special billing fee provisions are included, the contract should

provide that payment of fee can be made on the basis of a lesser

fee when performance or cost effectiveness indicates that the

billing fee rate will not be achieved, but the lesser fee will not

be below base fee. Award fee will generally be determined and

paid on a quarterly basis but in special circumstances can be

determined and paid semi-annually).

Award fee evaluation plans and subjective measurement systems

should be developed prior to commencement of performance. The

techniques for assessing the contractor's performance and the evaluation

plan should be fully understood by the contractor and Government personnel

responsible for reporting performance progress and making final award fee

determinations. While it is not necessary for the plans and procedures to

be included in the contract, an outline of the evaluation system should be

provided to the contractor.

C. DISPUTES CLAUSE

Various clauses in the contract describe a variety of conditions in

which the "Disputes" clause may be applicable. The CPAF contract,
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however, will include a specific provision that the determination of fee

adjustment (the award fee) shall not be subject to the contract clause

entitled "Disputes". The decision to pay an amount of variable incentive

fee, all, part or none of the award fee pool above base fee, is a unilateral

determination made by the Government. Matters affecting the base fee or

other contractual conditions are subject to the conventional Disputes

procedures as may be provided in the contract.

Summaries of evaluations are furnished to the contractor to afford

him an opportunity to comment on the evaluation findings. In this manner,

the contractor can appeal the award fee recommendations and attempt to

qualify or justify actions taken during the course of the contract. The

appeal can be made to the Evaluation Board or the Fee Determination

Official. After consideration of an appeal, the Board or Fee Determination

Official will make an award fee decision which is not subject to further

appeal pursuant to the clause of the contract entitled "Disputes"

It is important that the contract should not describe the fee deter-

ruination action as a "final" decision. The decision is not final and

conclusive, and may be pursued through other established channels.

No Government contract can contain a provision making final, on a ques-

tion of law, the decision of any administrative official, representative, or

board.

D. FEE

The maximum fee (base fee plus variable award fee) shall not

exceed the limitations stated in ASPR 3-405.6(9)(2 ) or NASAPR 3. 450(f).

The ASPR 3-405.5(d) also provides that the amount of the base fee

shall not exceed 3 per cent of the estimated cost of the contract exclusive

of the fee. While the NASAPR does not provide for a limitation on the

maximum amount of the base fee, the majority of NASA contracts do have

base fees that are below 3 per cent.

The award fee adjustments will be increases only, and the potential

award fee should be in an amount which is sufficient to provide motivation

for excellence in the areas described by the performance criteria.

With respect to the base fee level, the contractor's investment may

be relatively small in certain support services contracts; however, this

should not be the sole criterion to be considered in developing fee levels.

The DoD Weighted Guidelines and the NASA standard profit criteria are

not utilized to develop base fee or maximum fee, but the contractor's past

performance, resources, complexity of task, and organization and plan

for performance and cost effectiveness should be among the items con-

sidered in development of fee objectives. The contractor's use of his own

resources involves the use of an organizational base and certain specialized
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personnel skills which would be available for other traditional work. The

CPAF contract may require higher level technical and management

resources for improved levels of performance. The base fee can be used

to provide compensation for this type of investment plus compensation for

minimum acceptable levels of performance. When these conditions are

present, a base fee objective of more than "zero" should be considered.

Full or partial payment of award fee corresponding with the periodic

evaluations will make the incentive in the CPAF more effective, because

the fee payment and evaluation conference directs timely attention to

areas where good performance should be continued and where poor

performance should be improved.

E. CPAF EVALUATION

The contract should provide for evaluation at stated intervals during

contract performance. In most cases, the formal evaluation will be

quarterly; however, monthly reports from performance monitors are

suggested, with interim communication or conferences with the contractor

when areas of performance require improvement.

The criteria and the evaluation/rating plan to be selected will differ

widely from one contract to another and from one contractor to another.

The ASPR and the NASA CPAF Contracting Guide present examples of

criteria and evaluation plans, but these are not fully representative of

the long listing of plans which have been considered appropriate for par-

ticular circumstances. The using activity should be flexible in selecting

evaluation criteria and plans which will provide a good measurement of

the contractor's performance and motivate the contractor in a continuing,

positive way to improve performance. It is likely that follow-on procure-

ments for the same services with the same contractor may require

significant changes in evaluation and rating plans. {NOTE: Also consider

changing criteria during a contract as work progresses and emphasis

changes. )

Criteria for evaluation should represent work "output". The con-

tracting officer and project manager are concerned with results rather

than the "input" to a contract. The standards assigned to the outputs

and the grading of the outputs are of extreme importance. There are

many objective measurements or historical standards available to grade

certain outputs and these can form the basis for the over-all subjective

evaluation of efficiency. Virtually all desired results are reducible to

some standard of acceptability and effectiveness. When a sound descrip-

tion of what constitutes acceptable work or improved levels of work cannot

be outlined, there should be no effort to incentivize the performance, and

it should be performed under a CPFF contract.

246



The Government project personnel responsible for the evaluation

and the development of continuing work statements should devote greater

attention to potential changes which are possible in the incentive structure

for continuing or follow-on work. The evaluation framework should be as

susceptible to adaptation and revision as the effort itself. In this way,

many CPAF contracts may reach a point of definition or objectivity where

the contract type can be changed to CPIF or even FPI in later procurements.

It is extremely important that the integrity of the evaluation system

be maintained at all times. The monitoring, reporting, and evaluation

procedures, together with the communications with the contractor, and

the fee determination procedures are all part of a check and balance plan

to protect the integrity of the CPAF system. Monitoring and reporting

should be performed by personnel knowledgeable with respect to the con-

tract requirements. This built-in capability for evaluation plus the

contractor's opportunity to present matters to the Evaluation Board or

Fee Determination Official on his behalf assures both the contractor and

the Government that reasonable judgments have been used in decisions

concerning earned fee. Summaries of the monitors' periodic reports,

plus evaluation findings and the fee detern_ination should be made a part

of the official file documentation.

F. COMBINATION CPAF CONTRACTS

Where cost control is largely under the control of the contractor,

the CPAF contract may provide for a combination incentive measurement

plan and combination fee. This type of contract, if predominantly award

fee and subjective, would be reported as a CPAF contract and could be

identified as a CPAF/IF contract. If the cost-based incentive was pre-

dominant, the contract would be reported as a CPIF contract, and could

be identified as a CPIF/AF contract. The NASA CPAF Contracting

Guide shows examples of CPAF combination contracts which emphasize

performance and costs in separate measurement plans; the cost incentive

is a standard, objective CPIF, and it is combined with a CPAF which

involves subjective evaluations of certain performance features.

The structuring methods and graphics for combination CPAF con-

tracts are similar to conventional incentives. The award fee may be

introduced into the structure in either a compartmentalized or

interdependent way.

If basic performance specifications can be realistically estimated

and accurately measured, an award fee feature can be added to an FPI

contract. In particular circumstances, the award fee may be applied to

(i) effectiveness of personnel policies, procedures, and practices {recruit-

ing, personnel turnover, training); (if)logistics {scheduling, spares con-

trol, transportation, standardization), and (iii)property control (internal

audit, inventory documentation and data, effective utilization, maintenance,

inspection, scheduling, equipment logs, calibration, corrective action,

rework, and operational readiness), and the like.
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Combination CPAF or straight award fee evaluation procedures

should reflect realistic standards for contractor grading so that several

different evaluators can agree within a narrow range on the contractor's

achievement levels. Evaluation plans which use a point system, specific

adjective ratings, yes/no grading, or combination numerical/percentage

ratings should direct attention only to the criteria which represent key

performance elements. Reviews of the broad areas of operations and

technical and business management can also look at the details of timeli-

ness, quality of work, and effectiveness of cost management without

complex, detailed reporting on numbers of tasks, work orders, or work

packages. It will be found in most of the combination contracts that the

cost incentive will provide motivation to adhere to schedules and reduce

the amount of rework, overtime, and other areas directly affecting cost.
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CHAPTER X

ADVANCED STUDIES OF INCENTIVE THEORY

Ao EXTRACONTRACTUAL INFLUENCES IN GOVERNMENT

CONTRACTING

Total, unquantified views of motivating forces have assumed

traditionally that the contractor considered the following extracontractual

reward factors as being equal or nearly equal to individual contract profit:

(i) Company growth

New fields of business

(ii) Prestige (reputation and influence)

Better public image

Social approval

National goals

(iii) Opportunity for follow-on business

Transformation to commercial business

(iv) Utilization of available skills and open capacity

If a contractual incentive is to affect behavior, the values of the

prospective rewards or penalties must be greater than other rewards

attainable by performance goals geared specifically to the extracontractual

rewards.

The Government has been engaged in studies of extracon_r/actual
influences upon organizational performance since June 1, 1967. _--' Very

little has been known up to now about the behavior of contractors'

organizations in relation to the contracting process.

Organizations are complex social systems, and contractors'

organizations are composed of several smaller systems which in turn

are influenced by environments of professional, functional, and indi-

vidual systems. To predict the behavior of the larger system, the Govern-

ment negotiator must consider two independent variables -- risk and

information. Risk means contractual risk, and information means extra-

contractual influences. Information means that the Government negotiator

I/ NASA Grant No. NGR 33-015-061, issued by NASA on June i,

to the State University of New York at Buffalo.

1967,
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is knowledgeable about the desires of the contractor. While risk and
information are independent variables, the relationship of the variables
will effect bargaining behavior on the part of the contractor and should
effect the bargaining behavior on the part of the Government negotiator.

Risk involves the input of resources, the time involved, the
competition, the cost experience, functional capability, the understand-
ing of the commitment, and the premiums to offset risk aversion.

Information involves the amount of knowledge concerning the
contractor's desires, the strength of desire for short-run profits, and
the strength of the desires to survive, to grow, and perhaps to maximize
long- run profits.

The role of information in the development of contract objectives
and in negotiation is emerging as an interdependent role in incentive
contracting. Incentives may be defined as promises of reward or punish-
ment contingent upon specified performances, but any performance
environment is a complex area of interacting forces, and any given input
to motivate performance may have unintended as well as intended conse-
quences. The contractor's expectancies, his desires, should be matched
with the direct motivational effects of an incentive structure to avoid
duplication and to avoid an unintended performance action because of
conflicting preferences.

In the case of most contracts, no one can insist logically that

profit (with dollars as the common denominator) is not the ultimate objec-

tive. Increased short-run profits assist in the attainment of the extra-

contractual profit factors, and in the long run, the extracontractual profit

factors lead also to greater opportunities for future profits.

Many trade-offs are made in developing objectives for the profit

and extracontractual profit operations. The top manager may want a new

production facility or added production capacity more than a new ware-

house when local warehouse space is available only under premium rental

conditions. Thus, the manager's decision is to increase production

capacity and immediate sales volume over a decision which would have

increased the instant rate of profit on current production. The decision

might have been made in order to increase prestige in the market by

increased sales, or it might have been made in order to keep potential

competitors out of the market. The decision also might have been made

solely on the basis that the salaries of the manager and the marketing

manager are based more on the volume of the company's sales than on

the rate of profit.
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In a particular contracting situation, the contractor may be moti-
vated to secure a contract because the nature of the product produced
or the national visibility of the effort under the contract will assist in
recruiting scarce engineering or scientific skills, or may assist in the
retention of key personnel. Increases in advanced technological resources
are also strong extracontractual profit factors. The magnitudes of these
extracontractual rewards may actualize profits in both current and long-
run views.

The reviews of the psychologists in their studies of extracontractual
influences cover the past performance of the contractor, as well as current
performance in dealing with expected performance. The following language
of the psychologists deal with past performance:

"Past experience (reinforcement history) must include not
only the direct experience of the performance but also vicarious
experience. Response dispositions can be modified by the
experience of others provided that the performer is aware of it
and perceives it to be relevant to his own situation. The exper-
iences of others may be instructive and may influence decisions. "

In discussing current status, the following view is expressed:

"The momentary state of the performer has importance.

It will serve to define what will constitute a reward or penalty,

and hence will define what may serve as an incentive for

performance. By _state of the performer w, we refer to such

matters as current needs, interests, self-concepts, i.e., to

prevailing relations between current conditions and desired

end results, both internal and external. "

The psychologist, assisted by economists, business administrators,

sociologists, and the scientists speaks about expected performance under

incentives in the following manner:

"Incentives can be defined as promises of reward or

punishment (penalty) contingent upon specified performances

by both parties. Thus, an incentive is a signal, evoking an

anticipation of reinforcement, used for the purpose of manipulating

performance. In usage, then, incentives refer to means-ends

relationships, goals (anticipated reinforcements), and the means

(correlated performances) for their attainment. We might speak

of "incentives" when the anticipation is reward and "disincentives"

when it is punishment; however, penalty is the obverse of reward.
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When viewed as a signal or message, the content of a promise

(incentive) is plainly germane to a consideration of its conse-

quences. For one thing, considering the magnitudes of the

reward and the performance event in the light of other para-

meters of a total performance environment may have the

functional effect of converting it to a disincentive in some

other area because of conflicts. Any given inputs are likely

to have ramified consequences. The importance of matching

the incentive both to the propensities of a supplier and to the

consumption preferences of a user becomes obvious when the

environment is to be manipulated by a contractual incentive. "

In the language of the contracting world, the review team has said

that it is also necessary to weigh a given contract incentive against

others available (actually or potentially). The value of an incentive may

vary as a function of its relations with others in the same setting and

may even impact adversely on performance under certain conditions.

What is at issue is whether the performance will occur because of

the incentive or whether it will occur anyway, under any type of con-

tractual coverage with the same cost estimate.

In partial answer to the issue, incentives should not be misapplied.

The limited motivational resources in the profit pool should be allocated

to factors that can increase in value as a result of additional motivation.

If a contractor has built a successful marketing history and corporate

image around an "on time" theme by always meeting promised schedules,

then it may be true that an additional incentive for schedule will be wasted.

When a contractor has an overriding long-range interest in a follow-on

program, then a strong performance incentive in a short-run development

effort may not be necessary.

The benefits from some of the extracontractual influences accrue

equally to the contractor and the Government, if the influences are

identified and quantified. At the present time, we do not have the means

to quantify the extracontractual influences, but the identification of some

influences can certainly add such adjective weightings as "strong" or

"weak". We can also review the performers when we consider corporate

behavior and individual behavior. The expectations of the chief scientist

and his desires for improved performance may override the expectations

of the comptroller of the organization and his desires for cost reduction.

The recipient of incentives must have control over the perform-

ance which triggers the promised rewards or penalties. He must both be

perceived to have such control and in fact have it. If technical direction
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can override the contractual directions (even by strong influences on

technical behavior) the performance incentive will not be fully effective.

Countervailing motivations must still be considered, even in incentives

which apply only to cost.

When performance is "intrinsically motivated, a contractual

incentive message may be redundant (intrinsic motivation means the

contractor or his technical personnel do something because they "want

to do it", while intrinsic motivation refers to performance because they

are "made to do it"). Thus, a contractor with actual or even replied

responsibility for performance (the public may assume the contractor

has accepted responsibility) is intrinsically motivated. When risk is

involved, this effect will be increased.

Be USING NON-PROFIT GOALS TO ADVANTAGE

Individuals or smaller organizational systems within a contractor's

total organization may establish non-profit goals which are outside of

the contractual parameters. The influences for these goals may be

found in the contractorls overall extracontractual "policies. " Some of

these goals may be desirable, but only if they are identified and only

if the program can afford them. When they also serve to increase con-

tingencies, they place a barrier in front of any attempt to maximize

profits.

The contractor will not (cannot) maximize profits in all parameters

of a compartmentalized multiple incentive contract. The contractor will

not attempt to "maximize" profits in an FPI contract. There is no profit

limit in the FPI, and to maximize profit would assume an attempt to reach

a profit rate of 2.5 percent or 40 percent based on the cost of sales.

Public opinion admittedly and consciously plays a part in the social control

of contract profits. Thus, maximizing profits in FPI contracts would

always mean maximizing within certain limits. In the long run, this

impacts on the ability to reduce prices on follow-on contracts.

The contractor may attempt to maximize contract profits at the

negotiation table to offset uncertainties, or even deficiencies in capa-

bilities. At other times, the attempt to maximize profits at the nego-

tiation table may be a technique to start with a higher bargaining position

when the Government negotiator has not previously valued profit para-

meters in accordance with the DoD Weighted Guidelines or NASA profit

factors. The profit budget, however, will rarely reflect the maximized

profit which may be obtained at the negotiation table.
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The Government negotiator can make effective use of the non-profit
goals, the extracontractual influences, however, deep-seated inefficien-
cies and unnecessary technical contingency factors must also be identified
along with the extracontractual influences. If all factors, pro and con, are
identified, stronger cost incentives can be used to correct the deep-seated
inefficiencies. In this way, benefits will continue to accrue to both the
Government and industry. Technically competent "price analysts" must
perform this type of evaluation when significantly stronger cost incentives
are to be employed in the elimination of the deep-seated inefficiencies.

Automatic contractual incentives may be mathematically perfect,
but will be imperfect in operation if the extracontractual influences are
not weighted in some manner and used in the selection of cost ranges and
performance factors. Multidimensional profit factors should be allocated
on the basis of the weights of the extracontractual influences on perform-
ance, schedule, and cost. This does not mean a reduced profit pool --
the largest possible range of potential realized profit variation should be
continued as a negotiation objective.

A final comment concerning the use of non-profit goals may also
provide benefits for both Government and industry. Extracontractual
influences controlled by individuals (technical specialists) may adversely
affect the operations of otherwise efficient make-or-buy policies and
staffing plans. An in-house technical hierarchy can influence a contractor
to aggrandize capabilities to "gold-plate" performance, or capabilities
for future performance, at the expense of effectiveness on the instant
contract. The costs for this are paid in the long run by both the Govern-
ment and industry. Thus, some extracontractual influences may motivate
direct inefficiencies. Since redundant incentives will perpetuate the
inefficiencies, it seems extremely logical in these situations that perform-
ance effectiveness should be manipulated by the largest possible range of
potential profit through cost incentives.
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